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Abstract: 

The powertrain of an all-electric vehicle has changed radically compared to a 
conventional combustion vehicle. With this change new challenges but also 
new possibilities arise in terms of system integration and system control. 
Even though battery technologies continuously improve in capacity and 
price, one of the main challenges and customer concerns is the overall range. 
Consequently, founding is mostly directed to research in the field of battery 
capacity and battery management. However, several essential questions seek 
to improve the all-electric range by means of advanced driver assistant sys-
tems. Research activities at the Institute for System Dynamics thus focus on 
operating as well as energy management strategies for electric powertrain 
architectures based on software solutions and the consideration of additional 
environmental data. Latter is obtained from a constantly increasing number 
of vehicle sensors and increasing vehicle connectivity and is used for exam-
ple in loss minimizing control strategies of electric drive modules ore in cycle 
and driver specific range predictions. In this context, estimating and opti-
mizing battery lifetime is also essential for energy management. In most au-
tomotive applications, the battery can be represented by an electrical equiv-
alent circuit. Lifetime effects are covered by adding empirical aging relations. 
Li-ion cell measurements are therefore essential and aging tests are exem-
plarily described for a LiMn2O4 cell. Based on the derived models, an opti-
mization framework for battery lifetime extension is described for a given 
scenario. As last aspect the thermal management in EV’s is discussed. 
Therefore, model-based approaches to describe the thermal circuits are in-
troduced and methods to optimize the operational strategy and the design 
presented. 
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