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Modern transportation applications have presented a growing demand for higher energy density and 
enhanced safety in addition to the ability to operate at much higher C-rate with longer duration of 
peak power. Further, several applications necessitate fast charging to reduce downtime and increase 
vehicle utilization rate to improve its economics and accelerate technology commercialization. 
Currently, many companies are experimenting with small cylindrical high energy density Li-ion 
batteries and continue to improve through steady tinkering with cell chemistry, design 
improvements, and innovative packaging and engineering approaches. However, these cells are 
limited to 1 C-rate charge and are prone to thermal runaway propagation if one cell fails 
catastrophically during operation.  

This seminar will discuss some of the advancements in passive Li-ion battery thermal management 
technology using phase change composite (PCCTM). The PCC technology is an elegant passive thermal 
management solution that can enhance battery performance, extend cycle life, and prevent thermal 
runaway propagation under catastrophic cell failure conditions. In this work, an intelligent battery 
thermal management (iBTM) system will be integrated in conjunction with the PCC technology and 
advanced battery management system (BMS). It enables real-time dynamic fast charging algorithms 
that considers battery temperature, state of charge (SOC), state of health (SOH), and PCC matrix 
thermal SoC (TSoC). The proposed iBTM technology will enable 50-60% rapid charge of high energy 
density Li-ion batteries in less than 15 minutes without compromising battery safety or cycle life. 
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