KCT 32 International Conferenceon /
Computer Theory & Applications ||
17-19 December 2022

Dr. Alaa El-Sharkawy,

PhD, PE, DFSS BB
Global Manager & Technical Fellow
FIAT-Chrysler Automobiles (FCA) US LLC, USA

Keynote title: Computer Simulations for Development
of Electric Vehicles Thermal Management Systems

Bio

Dr. Alaa El-Sharkawy, is currently a global manager and technical fellow at FIAT-Chrysler
Automobiles (FCA) in Michigan, USA. He earned his B.Sc. in Chemical engineering from Alexandria
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addition, he developed and taught 6 engineering training classes and offered world-wide training
to over 4000 FCA engineers. He received a certificate of appreciation “In recognition of his
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an active member of the Society of Automotive Engineers (SAE) where he chairs several sessions
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on the application of simulation tools in environmental and industrial applications. Dr. El-
Sharkawy has published and presented over 50 technical papers in the areas of computer
simulations, thermal management, DFSS and sensitivity analysis. He was also a keynote speaker
for several technical conferences in the USA, China, and Egypt.

Computer Simulations for Development of Electric Vehicles Thermal
Management Systems

Abstract:

Production of electric vehicles has been steadily increasing in recent years and is expected to
witness a significant growth in near future. Lithium-lon batteries are currently the preferred
choice for energy storage due to their high energy density. Development of effective thermal
management system is critical for the control of lithium-ion battery temperatures to extend
battery life, maintain vehicle performance, and enhance battery and vehicle safety. During early
stages of vehicle development, computer simulations are applied to predict any thermal issues
that may affect the high voltage battery and vehicle performance. In this presentation, the
development and application of extensive computer simulation process is presented. A transient
thermal analysis model is developed where the effect of driving and soak conditions on battery
temperature and performance are analyzed in a 3-D model. The analysis is coupled with customer
duty cycle which includes typical city traffic, highway, and grade driving conditions. Battery
transient temperature during driving conditions is analyzed to include effect of internal heat
generation, external convection, and radiation. Therefore, the battery thermal profile
throughout the year is developed. A thermal degradation model is applied to estimate the extent
of thermal degradation and the remaining battery useful life for various geographic locations of
hot ambient weather conditions.



