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PHYSICS-BASED COUPLED ELECTRO-THERMAL MODEL
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Charge conservation: electrolyte Heat generation coupling

Reaction kinetics
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HYSICS-BASED U -ORDER MODEL

IME-DOMAIN SIMULATION SCHEME
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transfer functions derived from linearized PDE’s

= Family of models computed at different
operating points for use in simulation

= Time-domain simulations validate performance
of the proposed model

= Results compare ROM to full-order (FOM)
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IMULATION RESULTS
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it 13 = Results shown for 8" order ROMs vs. FOM

= Simulation uses dynamic NYCC input current
profile: discharges battery from 95% = 75%

= ROM produces excellent matches to FOM over
50 min simulation
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SUMMARY

= Modern BMS rely on highly accurate battery models for timely estimates needed for proper operation

" Integrated reduced-order physics-based models are shown to be appropriate for use in both battery
state-estimation and advanced controls
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