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Design Techniques Utilizing Numerical Thermal-Fluid Analyses to Appropriate to Control of Heat Transfer and
Airflow in High-Temperature Aging Chamber for SCiB™ Cell Manufacturing Process
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In response to the increasing demand for rechargeable batteries accompanying trends such as the growing dissemination of electric vehicles,
Toshiba Corporation has been developing and supplying SCiB™ lithium-ion rechargeable batteries with high safety and rapid charging performance.
Heat aging in a high-temperature chamber plays an important role in achieving consistent quality during the process of manufacturing SCiB™
battery cells. In order to realize both consistent quality and improvement of productivity to enable a large number of cells to be handled, achamber
that can provide uniform temperature distribution through precise temperature control is essential. However, a critical issue with the conventional
chamber is the need for detailed measures according to the conditions inside the chamber.

In order to rectify this situation, we have developed a new high-temperature aging chamber for SCiB™ battery manufacturing utilizing numerical
thermal-fluid analyses of the heat transfer and airflow from the initial design phase. As a result of improving the heating air supply and exhaust
positions and the layout of equipment through these analyses, we have confirmed that the new chamber achieves a reduction of about 60% in cell

temperature variations compared with the conventional chamber by increasing the velocity of the airflow in the chamber.
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Configuration of general-purpose high-temperature aging chamber
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Temperature control system of conventional chamber
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Temperature control system for newly developed chamber
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Numerical analysis models of conventional and newly developed
chambers
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Comparison of results of storage rack temperature measurements
and calculated values
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Results of analyses of air temperature in conventional and newly
developed chambers
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