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Objective

Develop a comprehensive numerical-experimental framework
following a multiscale hierarchical approach for lithium-ion battery
thermal management and lifecycle battery degradation analyses
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Qin + Qgen = Qout + Qacc
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Heat generation rates

The battery heat generation rate is evaluated with DFN model using the following equation:

qd = dohm t Qreac + Qrev = UV + Vs + Z a;l; <77i +T

Volumetric heat generation rate [W/m?3] at 1C discharge rate:
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Effective thermophysical properties

Internal architecture of a pouch battery cell,
composed of multiple sub-cell units
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- Effective thermophysical properties can represent the entire
battery as a homogeneous body, considering the
heterogeneous and heat transport effects within the cell

- Heat generation rates are highly time and spatially dependent in
large format pouch batteries

- Temperature gradients across lithium-ion batteries are also
C-rate dependent

- Next steps involve investigating thermal responses at higher
C-rates (2C, 3C), applying spatially distributed heat generation
rates within the different sub-layer domains, incorporating
degradation mechanisms into the thermo-electrochemical
modelling framework, and validation/calibration activities
in our upcoming TMS Laboratory (launching in Fall 2023)

Thermal management systems (TMS) Laboratory
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