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Motivation

Warum braucht man , Batterie-Modelle?“

Verstandnis flr Batterie Gberprifen und entwickeln

« Entwicklung neuer Batterie-Materialien bzw. Batterie-Designs
* Optimierung der vorhandenen Batterietypen

« Vorhersage der Batteriealterung

« Optimierung der Betriebsstrategien

Modeling SEI growth during Battery Operation
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Multi-Skalen Simulation von Batterien
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Theorie Elektrochemischer Systeme
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Motivation | H Iu

Capacity Fade in Li-lon Batteries
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Multi-Scale Model ‘H Iu ”[

Physics-based Model for Battery Cycling and Aging

Multi-scale problem

e Cell scale: ions flow
between electrodes

* Particle scale: lithium
diffusion in electrode
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Model Identification during Battery Storage

HIU

Identifying the Long-Term Growth Mechanism for Battery Storage
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Modelling of Battery Degradation
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Model Validation During Battery Operation

Validation for Battery Operation

Model performs well overall

* 62 large format pouch cells

 Driving cycle from automotive
iIndustry
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' HELMHOLTZ
Inhomogeneous Battery Electrode ﬂ‘H I U;,‘ajw
Electrochemical Energy S

gy Storage

3D Micro-Structure Resolved Simulations

* Inhomogeneous Degradation
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Physical Aging Prediction H I U

Extrapolation
Mean SoC is main aging driver!
Three real-life motivated use cases: Charging Current of minor importance
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Micro-structure

Battery Operation
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Maschinelles Lernen H I U

Remote monitoring of batteries

= simulated input data
noisy synthetic data
filtered output data
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Maschinelles Lernen H I U

Autmatische Parametrisierung von Modellen
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Conclusion

Thank you for your attention!
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