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- Context of EV Charging in Cold Conditions -
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General Limitations of EV

Limited driving range Long charging time Battery ageing

Specific Limitations of EV
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- Impact of Temperature on EV Battery Charging -
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Objective: Studying EV battery charging in various temperatures using Energetic Macroscopic
Representation
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- Energetic Macroscopic Representation of Nissan Leaf - 8
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- Battery Electro-thermal Model -

Classification
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EMR of Battery Electrical Model

1. Structural Representation
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EMR of Battery Thermal Model 10
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- Subsystem 1 -
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Battery Model Validation
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- Subsystem 2 -
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- Subsystem 2 -

Charging Model Validation
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- Simulation vs Experiment -
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- Charging Experiments for Modelling and Validation - 16
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Ambient temperature affects initial battery temperature but its impact on the charging beyond that is unknown.



« CONCLUSION »



EMR-based simulation of EV charging in cold conditions ~

- Conclusion -

18
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Modeling:
1. EMR enabled seamless organisation and interconnection of all subsystems.

1. Multi-physical modelling across electrical, thermal, and mechanical domains.

1. Experimental results confirm the efficiency and relevance of the EMR-based approach.

Perspective

 EMR utilization for modelling and organizing Battery Aging Model

« Validation under extreme temperatures
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