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ABSTRACT

Simulations at the scale of battery packs are conducted for design and analysis of temperature
distribution that lead to nonuniform aging of the cells and eventually loss of performance and
life. Incorporating degradation and aging mechanisms into these electro-chemistry models is
necessary to understand balancing and packing efficiency of cells in a Li-Ion battery pack and
is computationally expensive. In this paper, we will present an efficient way to simulate battery
packs that utilizes infrastructure of high performance computing to demonstrate the importance
of coupled electro-chemical model on temperature and potential gradients in a battery pack that
lead to cell imbalance. The 3D multi-physics model for the individual Li-Ion pouch cell used
to construct the battery pack has been validated earlier with the experimental data at various
discharge rates [1]. We will discuss the recent results that explain complex behavior of lithium
ion battery packs under various aggressive drive cycle loading conditions that show interaction
of the multi-physics across various length scales
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