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Publishable Executive Summary 

Typical particulate formation models for internal combustion engines have focused on describing carbonaceous 
(soot) particles as they were the dominant particulate emission type in terms of mass and number. Novel exhaust 
after treatment (diesel particulate filters) and engine (gasoline direct injection) technologies have caused other, 
liquid-like, particulates to become increasingly important when considering particulate number emissions. Thus, 
present particle formation models are not well suited to modeling particulate emissions from modern vehicles. 

 
To address this concern, a novel particulate formation model that includes a description of liquid-like particles has 
been formulated and implemented into the SRM Engine Suite software. The coupled software is validated against 
engine date over a range of speeds and engine loads for particle phase emissions. Given the agreement between 
the particulate phase emission measurements and simulations with the novel particulate formation model, the 
novel model has been validated. Finally, the advanced functionality of the particulate model is utilized to 
investigate the effect of the sampling system conditions on predicted particle size distributions and composition. 
The tasks described above are a sub-set of D3.2 - “SRM Engine Suite validation for ICE configurations”, thus readers 
are referred to that document for the details. 
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