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Fig. 1. The proposed equivalent circuit model of the cell
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Fig. 3. The accuracy comparison of nonlinear ohmic heat generation with the linearized model in Mod-
erate discharge and driving cycle
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Fig. 4. A graphical representation of equipment required for experimental tests on the cell
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1 Subspace identification
2 Urban dynamometer driving cycle
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Fig. 5. The applied current for identifying electrical parameters

0-2 T T T T T T T T

0.1r

=

Voltage [V]
=

_0.4 1 1 1 1 1 1 1 1
0 0.5 1 1.5 2 25 3 35 4 4.5

Time [Sec] «10%

S el sl S 3 Jghes Suoliys 515 5 JSS
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Fig. 7. The open circuit voltage of the cell
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Fig. 8. The modeled voltage (red) and measured voltage via the battery tester(green)
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Fig. 10. The voltage error in the identification of electrical parameters
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Table 1. Modeling error in the electrical parameter identification
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Table 2. The identified electrical parameters at 25 C
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Fig. 11. The experimental setup for the identification of thermal parameters
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Table 3. The identified thermal parameters
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Measured surface and Model Temperature
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Fig. 12. a) The modeled surface temperature (red) and the measured surface temperature (blue) along
with the model error, b) the applied current via the battery tester for the identification of thermal pa-
rameters
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Fig. 15. A graphical representation of estimating states with the sigma points matrix and weight vector
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Fig. 19. The comparison of measured surface temperature with estimated temperature by SPKF
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Fig. 21. The comparison of estimated voltage and measured voltage via battery tester when applying
square wave current
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Fig. 22. The diagram of electrothermal management in charge-discharge profiles
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Fig. 24. The cell voltage in fast charge problem with
and without temperature constraint
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Fig. 23. The applied current to the cell with and with-
out temperature constraint
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Fig. 26. The evolution of thermal states with and with-
out temperature constraints
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Fig. 25. The state of charge in fast charge problem with
and without temperature constraints
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Fig. 28. The tracking of the reference current at the
beginning of simulation
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Fig. 27. The temperature management of the cell under
dynamic current profile
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Fig. 29. Restricting the applied current by the controller for the cell thermal management
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