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DESIGN MAKE TEST

Product Design Specification
After analysis on performance requirements and Formula Student regulations, a 

detailed product specification was made. This included calculating the capacity from 

first principles and selecting the design max power, optimizing lap time sensitivities.

Cell Selection for Power and Mass Optimization
Our first mission was to select the best cell for our application, as the smallest length 

scale we could have an impact on. This involved populating an extensive cell 

spreadsheet whereby data sheet characteristics were processed considering pack 

level characteristics such as mass, capacity and power to best satisfy our PDS. From 

here, we used a search algorithm to mass optimize the configurations of the most 

promising cells and selected the Murata VTC6A.

Final Design

Thermal Management & Modelling

From cell testing, we were able to model the internal

resistance as a function of Temperature and State of 

Charge so that its corresponding heat generation would 

accurately represent the observed surface temperature of 

our selected cell. This model was implemented into 

thermal FEA serving as a powerful design tool to iterate 

for the most suitable thermal management system. Our 

final design uses grooved Aluminium tubes filled with 

water as an effective passive cooling method.
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Assembly Procedure
A detailed assembly plan was produced with step-by-step assembly instructions.

Parts Review
With all the parts procured, a complete dry assembly was attempted prior to official 

assembly with electrical connections. All parts fit together with ease.

Sub-Assembly & Test Set-up
All three sub-modules were assembled but due to spotwelding issues with Aluminium 

busbars the full module assembly was not completed. Instead, a sub-module was tested 

but this preserved most of the test data required to evaluate. The most important test 

prepared included a complete realistic endurance discharge cycle on a vibrations rig at 

a pack equivalent discharge power of 14kW which was demonstrated to be the max 

expected average power needed for endurance, the single most straining event on the 

battery. Due to software failure, however, only a 14kW CP test was performed.

Endurance Voltage Response

Thermal Response & Model Predictions

The module design proves successful as its thermal and electrical response 

comply to the PDS. This can be observed by noticing that the sub-module 

completes the scaled 14kW CP 1400s. This satisfying as we did not know how 

our design capacity would be affected by the ohmic overpotential. This is because 

it was difficult to accurately predict the internal resistance in the assembly. We 

observe an initial voltage drop of approximately 0.9V with initial current of 27.8A

corresponding to an internal resistance characterization of 32mΩ. 


