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I. Abstract Body 
Energy devices, such as supercapacitors, Lithium-ion batteries, have now become the most critical component for electric vehicles (EV) and consumer electronics with improvements in energy and power density. The key aspects of a battery pack which define its performance are mainly the electrode and electrolyte chemistry selection, single cell performance and battery management. 
This talk will discuss the issues and challenges of the batteries and how to develop high performance batteries via multi-scale design, including the electrode/electrolyte material selection and structure design, the scaffold design for structural devices, and the battery pack design[1,2]. Advanced X-ray tomography technology is employed here for structure characterization and further understand the degradation mechanism[3]. 
Guidance in materials, manufacturing technology and pack design will be given. More focus will be given to the highly engineered electrospinning technology which can produce nanostructured functional materials, specifically carbon nanofibres/nanotubes, for fabrication of various electrochemical applications. The model based battery pack design will also be discussed to understand overall performance of lithium-ion battery pack due to cell-to-cell variations, thermal gradients and/or cell interconnects.
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