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MOTIVATIONS

� The macro-trends that are shaping the evolution of powertrain 

technologies are:

� sustainability, the simultaneous reduction of CO2/ fuel 

consumption and emissions

� autonomous driving

� powertrain electrification

� The evaluation of a powertrain solutions has to take into account 

at the same time the end-user requirements and the 

sustainability constraints, that should be evaluated in term of Life 

Cycle
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FUTURE WORKS

� Improvement of the models to take into account all significant vehicle 
loads or real driving conditions, to evaluate the Tank To Use

� Completion of analysis and definition of the key ICE technologies
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Fig. 3 Multi-level QFD 

� Through the multi-level Quality Function Deployment 

method, the needs by the users and the legislation 

constraints are propagated from the vehicle level to 

the powertrain level
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AIMS 

� The conceptual comparison among the most promising 
powertrain architectures and technologies, considering their 

effectiveness, technological maturity and the impact on production 

costs

� The definition of  a structured  methodology  to link constraints 

and end-user requirements to powertrain technical features and

to perform an objective comparison of architectures and 

technologies
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� Possible technological paths for CO2 requirements of C-Vehicles 

up to 2025, without any performance and emission penalty 
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� The analysis is carried out on the basis of 

technical literature, integrating missing data by 

means of powertrain and vehicle simplified 

models
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Fig.2 Powertrain design challenges

� The key technologies to improve ICE 

efficiency and emissions are : Water Injection, 

Low Temperature Combustion and 

Engine Heat Recovery
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Fig. 5  0-D Powertrain and vehicle models 

Fig. 8  Key powertrain technologies

Fig.1 Automotive technology macro-trends

Fig. 4 Technology options for Powertrain improvement

Fig. 7  Technology paths for CO2 reduction of C-Vehicle with SI engine 
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