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Introduction

Credit: Rupchandra; kisspng.com

• Electric vehicles (EVs) are important in reaching a sustainable environment. 
• Research shows that their capacity is limited due to temperature rise in the 

motor [1].
• My project focused on thermal management of the BMW i3 motor, involving 

computational modeling, analyzing thermal profiles, and exploring options for 
better thermal management. 



The Motor Assembly
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Spiral Cooling Channel

Traditionally, motors are cooled externally using a cooling jacket. 
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Thermal Profile



ANSYS

Numerical Analysis using Finite Volume Method2

• Division of geometry (domain) into control volumes

• Integration of heat transfer and energy equations on 
the individual control volumes

• Linearization of the equations and solutions



• The highest heat generation 
was in the stator’s windings. 

• It reached over 300K for 3 x 
106 W/m3K.
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Thermal Analysis of Coils
Using 3×106 W/m3K   |  Max temp. in coil is 352 K  |  Min temp is 322.8 K



Proposed Thermal Management
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• Obtaining official dimensions of the BMW Motor

• Issues with the ANSYS software

Setbacks



• Use Novec 3M Fluids 649 and 7300 as coolants

• Test other heat fluids for thermal management

• Compare with other methods of analysis

• Analyze motors of other EVs

Future Work
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