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[bookmark: _Toc214823978]1.Introduction 
This project looks at the electrification of a Formula 750 race car, carried out by a team of motorsport and automotive engineering students. The team is responsible for redesigning the vehicle’s powertrain, designing and integrating a high-voltage battery pack, developing the motor control and safety systems, making sure that all the components work effectively together to deliver competitive track performance. 
This project will allow the team to gain practical experience with electric vehicle technology, as well as a better understanding of how more sustainable engineering can be integrated into current infrastructure.
The primary objectives of the project include achieving a fully functional electric powertrain that meets or exceeds the performance of other cars within the championship, optimising energy efficiency and weight distribution for racing conditions, and ensuring compliance, as far as possible, with the Formula 750 safety and competition regulations. 
Success will be determined by completion of milestones on time, capability for the team to follow the tasks set out by the group leader in accordance with the group Gantt chart. Other indicators will include the performance of the car during testing and once completed through metrics such as top speed and brake horsepower.


[bookmark: _Toc214823979]2.Roles and responsibilities 
[bookmark: _Toc214823980]2.1.Team Roles
	Name
	Role
	Description

	George
	Group Leader
	The team leader is responsible for supervising the project, checking all objectives are met and aiding team members where necessary. This involves organising the team members and meetings through maintaining clear and concise communication. 

	Jac
	CAD
	The group member with this role is responsible for designing and modelling the car. This involves creating comprehensive 3D models that allow for further development of the car.

	Dan
	Weight & Suspension
	This team member is responsible for analysing and optimising the vehicle’s mass distribution and suspension. This means they have control over where the internal components of the car are positioned, controlling the cars overall handling and stability. This member works closely with the packaging member.

	Lily
	Controller
	The group member responsible for the controller manages the development, configuration and integration of the electronic control systems. This involves using software to manage the power delivery. This member also looks at the cooling requirements of the controller. This role works closely with the motor and drivetrain role.

	Alex
	Motor & Drivetrain
	The team member with this role is responsible for optimising the motor and drivetrain, looking into how the motor connects and delivers power to the wheels. This member also looks at the cooling requirements of the motor. This role works closely with the controller.

	Tristan
	Packaging
	This team member is responsible for designing the physical layout of the components within the car. This involves making sure the internal components are well positioned to aid performance objectives. This member also looks at the bodywork and wiring harness.

	Ellis
	Driver & Safety
	This group member is responsible for supervising all safety elements of the vehicle. This involves researching and following the safety requirements and ensuring the driver is safe, through the use of firewalls and safety gear. 

	Tasha
	Battery
	This team member is responsible for researching and designing the battery systems that power the car. This involves ensuring the battery pack delivers the required performance for the vehicle. This role also looks at the cooling of the battery and recovery of energy when braking.



[bookmark: _Toc214823981]2.2Individual Role
The battery role looks at the design, analysis, integration, testing, and safety of the battery pack to ensure it meets the project’s performance targets and requirements. As this role influences other components in the car, there must be close collaboration with other members, hence requiring effective communication and teamworking skills. The role also requires good researching skills as it involves design of components, such as the battery box.
[bookmark: _Toc214823982]2.3.Skills and Personality Traits
	
	Implementer
	Coordinator
	Shaper
	Plant
	Resource Investigator
	Monitor Evaluator
	Team Worker
	Complete Finisher

	Average Score
	10
	8.8
	11.6
	7.3
	7.8
	8.2
	10.9
	5.5

	Individual Score
	9
	13
	5
	8
	9
	11
	9
	5



As shown in the table above, the results demonstrate a high coordinator score. The Belbin model definition of this is “Co-ordinators were needed to focus on the team’s objectives, draw out team members and delegate work appropriately” (Research - The Science behind Teamwork, 2024). The typical strengths in this role include leadership and good delegation skills, however some weaknesses can include appearing to be manipulative and may over delegate tasks (Belbin’s team roles, N/A). This would typically be most suited to the group leader role therefore within the battery role, I may have to avoid any tendencies to lead and allow the group leader to perform their role. An important characteristic of the battery role is good communication skills which is also prevalent in the coordinator’s strengths. 
The lowest score depicted in the table above is the shaper. The Belbin model definition of this is “provided the necessary drive to ensure that the team kept moving and did not lose focus or momentum” (Research - The Science behind Teamwork, 2024). The typical strengths in this role include a tendency to overcome obstacles and perform well under pressure. However, some weaknesses may include being susceptible to offending other team members (Belbin’s team roles, N/A). With this profile in mind, I may struggle to maintain my own motivation. 
The monitor evaluator role seems to be more fitting and is the second highest score in the results above. The Belbin model definition of this is “a logical eye, make impartial judgements where required and to weigh up the team’s options in a dispassionate way” (Research - The Science behind Teamwork, 2024). The typical strengths in this role include being able to judge accurately and seeing a range of solutions for problems. However, some weaknesses can include a reduced drive and ability to inspire others (Belbin’s team roles, N/A). This can be beneficial within the battery role as it requires problem solving. 
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	Task
	Description
	Date of Completion
	Hours

	Research regulations
	Research the regulations specific to each segment.
	19/10/25
	4

	Designing battery box
	The batteries require an aluminium casing with a kill switch and cooling integrated. This is a custom design.
	30/10/25
	8

	Fitting the floor
	The floor of the car must be made before the other parts are inserted. The group will work together to ensure it is assembled properly.
	28/11/25
	3

	Manufactured battery box
	This may be done out of house so will take time. This will be CNC machined.
	25/01/26
	-

	Installing coolant pumps and lines
	Linking all the components to the pumps and radiators and ensuring that the correct fluid flow rate is achieved.
	30/01/26
	4

	Installing radiators
	Making mounts for radiators and installing them with cooling lines.
	30/01/26
	5

	Purchasing parts
	The group is responsible for ensuring all parts needed are researched and purchased in time.
	31/01/26
	2

	Assemble drivetrain
	The rear axles will be custom made for the car to connect an MX5 differential onto the wheels. This means we may also have to modify the differentials.
	06/02/26
	3

	Adjustments and modifications to body
	With all the changes to the car, the body kit will need modification to accommodate the parts.
	20/02/26
	10

	Testing car
	Collecting data on the car performance compared to the championship.
	13/03/26
	-

	Presentation work
	Ahead of the viva the order and slides for the presentation need to be made.
	22/03/26
	5
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	Task
	Description
	Date of Completion
	Hours

	Requirements & Planning
	Complete research into electric vehicle batteries and how they are used 
	19/10/25
	10

	Calculations
	Calculate power, total voltage, energy recovery, etc.
	30/10/25
	10

	Thermal Management
	Choose thermal interfacing material, calculate appropriate cooling flow rate, coolant temperature and choose a coolant
	15/11/25
	15

	Module & Pack Design
	Research and design a box to fit 6 and 8 batteries including cooling and safety requirements 
	30/11/25

	20

	Assembly 
	Plan and complete assembly of battery packs ensuring they are connected correctly
	28/01/26
	25

	Testing
	Test batteries within vehicle after assembly to both ensure connections work within the system and to troubleshoot any cooling issues  
	13/03/26
	25

	Documentation & Reporting
	Interim VIVA, final VIVA and group report, updating Gantt charts and information spreadsheets and attending and contributing to group meetings
	24/03/26
	90



[bookmark: _Toc214823986]3.3.Bill of Materials
	Component
	Description / Notes
	Quantity
	Cost per Unit
	Total Cost

	Battery
	Lithium ion 12S1P 50Ah 
	14
	$265 (approx. £203)
	$3710 (approx. £2837)

	Liquid cooling plate
	
	14
	TBC
	TBC

	Coolant Pump
	
	1
	Approx. £200-300
	Approx. £200-300

	Thermal Interface Material
	
	N/A
	N/A
	Approx £250

	Battery housing
	Custom designed boxes made of an aluminium casing with a kill switch and cooling integrated
	2
	TBC
	TBC

	Coolant
	
	N/A
	N/A
	Approx £40
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	Milestone
	Description
	Set Date 

	Group roles
	Delegating group work across team in specific areas. 
	06/10/25

	Review of feasibility
	Confirming the project is viable, key indicators include calculations and research to show the project can be successful.
	27/10/25

	Completed CAD model
	Model of entire chassis complete using CAD software.
	31/10/25

	Fitting the floor
	Installing the floor allows the team to install other components, such as the batteries. Delays in this will cause setbacks for the rest of the project.
	28/11/25

	Interim VIVA
	The group will have to collaborate to create and prepare a presentation. The presentation will outline the group project and summarise the work completed up to this date. 
	09/12/25 – 10/12/25

	Parts order deadline
	A deadline by which all components must be ordered by. Missing this deadline will set back the project significantly because without all the components the car cannot be put together and tested.
	31/01/26

	Drivetrain assembly
	Assembling the components that deliver mechanical power from the motor to the wheels. 
	06/02/26

	Testing Car
	Collecting data on the car performance compared to the championship. This data can then be used for troubleshooting any issues. 
	13/03/26

	Group Report
	A report to give a synopsis of the project which outlines individual work from each team member, as well as relevant research.
	22/03/26

	Final VIVA
	A group presentation by the team to give an overview of the project work from start to finish. 
	24/03/26 – 25/03/26



[bookmark: _Toc214823989]4.2.Gateway Objective – Battery Cooling
The focus gateway objective is to optimise the battery temperature through adjusting the liquid battery cooling. This task will be a gateway for the milestone of testing the car. The objective of this task is to develop and optimise the battery cooling system to improve performance and thermal stability. An attempt will be made to ensure this is done is a cost-effective manner. Variables such as flow rate, coolant temperature and the heat conductivity of the thermal interfacing material can be adjusted to refine the performance. 
The key performance indicator is the temperature of the batteries. In this instance, the optimum operating temperature range for the battery pack is between 20-35˚C. However, the ideal range is 25-30˚C, this is to provide the cooling system with a ±5˚C tolerance to allow for variations in temperature due to unforeseen circumstances, such as weather or varied track length.
The success of this task will determine the power system effectiveness and how good the overall test results are. 


[bookmark: _Toc214823990]5.Concerns 
[bookmark: _Toc214823991]5.1.Battery Box
One potential concern would be the battery box could be the wrong size, either over or under sized. If the battery box is too large, the batteries may become loose and jostle around, causing damage to the batteries, the box, connections and wiring and even putting the driver at risk.  If the battery box is too small, it will not be possible to fit all 14 battery packs into the box, therefore wasting both money and time as a new one will need to be manufactured. Another potential issue could be the growth and shrinkage of the battery cells over the course of charging and discharging cycles.
To mitigate this, measurements will need to be taken multiple times and checked by a different team member. In addition, CAD modelling could be used to verify the fit of the battery packs within the box before the manufacturing stage. The growth and shrinkage of the batteries will be taken into consideration when designing the boxes. 
[bookmark: _Toc214823992]5.2.Over/Under Heated Batteries
If the battery temperature is not maintained between 20-35˚C, they will not be able to operate at optimum efficiency. (Hwang et al., 2024)
Should the temperature reach 55˚C the batteries may become a hazard. In order to mitigate this, calculations will be conducted, a conservative tolerance will be applied to create a “buffer zone”. This will allow the batteries to be safely tested and monitored to provide data that can be used to optimise the cooling parameters. 
On the other hand, if the battery temperature were to drop below 20˚C, there is a risk the car may struggle to start and experience power related performance issues. Mitigation for this includes, the batteries being thermally insulated from the box and checking the weather/ambient temperature to ensure the car is not run in extreme cold. 
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