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Battery cooling using cellular structures 

Investigating the thermal behavior of different configurations of the porous media in battery packs 

and the subsequent effect on battery temperature, especially in the context of electrical and HEPS 

systems would be important for over all system level performance and the Thermal Management 

System performance. Numerical simulations of porous media, cellular structures integrated battery 

pack are carried out using ANSYS Fluent software by solving the governing fluid flow and heat 

transfer equations. This study provides insights into the design and optimization of battery cells, in 

several different configurations, for various applications. 

Overview: 

• Supervision and assistance in analyzing novel structures for battery cooling.   

• CAD modeling, e.g. SolidWorks, NX, etc. of the different battery configurations 

• Theoretical evaluation and selection from 1. Different battery configurations and 2. Different 

novel cellular structures that can be implemented for battery cooling. 

• Heavy design analysis (possible design optimization) is required for critical evaluation and 

selection of design for 3D printing and experimental evaluation.  

• Design optimization could be achieved via MATLAB or Python as suited. 

• Possible implementation of AI techniques to simplify and speed up the overall optimization process.  

•  Post-processing of experimental results, including analysis of temperature and pressure results in 

inlet and outlet regions.  

• Required supervision would be provided by respective PhD students.  

 

       

References: 

 [1] Hossein Bashiri, A. Sangtarash, M. Zamani, The effect of the porous media on thermal 

management of lithium-ion battery pack; a comparative and numerical study. 

 [2] M. Wang, T.-C. Hung, H. Xi, Numerical study on performance enhancement of the air-cooled 

battery thermal management system by adding parallel plates. 

 [3] H. Chen, J. E. Buston, J. Gill, D. Howard, R. C. Williams, C. M. Rao Vendra, A. Shelke, J. X. Wen, 

An experimental study on thermal runaway characteristics of lithium-ion batteries with high 

specific energy and prediction of heat release rate. 

 [4] Xie, A. Mathiazhagan, D. Barkowski, T. Starick, H. P. Berg, K. Hoschler, Comparison of 

convective heat transfer in metal foam-filled channels of three different cross-sections. 

 [5] M. Steinhardt, E. I. Gillich, M. Stiegler, A. Jossen, Ther- mal conductivity inside prismatic 

lithium-ion cells with depen- dencies on temperature and external compression pressure. 

mailto:akilanmathi.btu@gmail.com

