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ABSTRACT

Along with global environmental issues, the size of the electric vehicle market has recently skyrocketed.
Various efforts have been made to extend mileage, one of the biggest problems of the electric vehicles, and
development of batteries with high energy densities has led to exponential growth in mileage and performance.
However, proper thermal management is essential because these high—performance batteries are affected
by continuous heat generation and can cause fires due to thermal runaway phenomena. Therefore, thermal
management of the battery is studied through the optimal design of the guide vanes, while utilizing the existing
battery casing to ensure the safety of the electric vehicles. A battery from T—company, one of a manufacturer
of the electric vehicles, was used for the research, and the commercial CFD software, ANSYS CFX V20.2,
was used for analysis. The guide vanes were derived through optimal design based on a genetic algorithm
with flow analysis. The optimized guide vanes show improved heat removal performance.
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Fig. 1 Fire in an electric vehicle, USA®

Table 1 Specifications of battery used in analysis

Width Length Thickness
[mm] [mm] [mm]
Cell 17
105 275
Clearance 1
Fluid domain 121 1,106 231
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Fig. 3 Battery cells and fluid domains for CFD analysis
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Table 2 Boundary conditions for numerical analysis

Volumetric 200 [CMH]
flow rate
Inlet Stati
atie 208.15 [K]
temperature
Outlet Average 0 [Pal
static pressure
Cell Heat flux 87.9 [Wm’]
Guide vane No slip condition
Turbulence model k—w standard
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