Temperature Regulation for
Large Format Li-ion Cells

Technology

Thermal conductivity is 20-30 times higher in-plane
than through thickness in a Li-ion cell. Currently, cell
temperature can only be controlled by surface
cooling.

Our project is focusing on a new cell design utilizing
the excellent heat conductors (Cu and Al) inside the
cell allowing cooling from the side to achieve uniform
temperatures throughout the cell.

Cells with side-cooling options have been made
without additional cost and demonstrated better
temperature control.

Modeling and Testing of Side-cooling Cells
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Advantage and Differentiation

+ Exploit the high conductivity of the current collectors

» lIdeal for high power applications

« Can create thick cells for high capacity applications

* Naturally scalable to modules and pack without
significant additional mechanical and other
protection

+ Control: Temperature control for safer and long-
lasting battery

» Safety (single cell): provide faster heat removal to
prevent thermal runaway, especially near cells
perimeters

» Safety (cell-to-cell): Thick cell is more compressible
and absorb higher impact force

Performance Targets

Metrics State-of-Art  ORNL/Farasis

No-cooling Side Cooling
Maximum Cell Temperature ~45 °C < 30°C
(25Ahr 5C Discharge)

Surface Cooling Side Cooling

Max Through-Cell Gradient >6°C <1°C
Max In-plane Gradient <1°C <2°C
Form Factor flat-thin skinny-thick
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