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Abstract

COMSOL® "Single Particle Model for Lithium-Ion Batteries" (Model ID: 14527) is generalized
to include an energy balance. This is accomplished by approximating the solution phase
polarization as a function of current and temperature. The theoretical approach for this work is
similar to Guo et al. [Journal of the Electrochemical Society, 158, (2) A122-A132 (2011)] for
modeling lithiumion cells. The COMSOL isothermal model run at 0.1 A provided the baseline
for the open circuit potentials (OCPs). The temperature dependence of the (OCPs) and reaction
entropies was determined by subsequent runs of the mass balance model at Temperatures ranging
from 298-348 K. The discharge profile for the thermal model is shown in Figure 1 for 35.0 A/m?
and the heat generation for the adiabatic case fora 17.5 A/m? discharge is shown in Figure 2.
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Figure 1: Discharge Profile for 35 A/m?.
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Figure 2: Heat Generation for Adiabatic Case for 17.5 A/m? Discharge.



