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Introduction
Formula 750 is a British amateur racing series which uses 1100cc Fiat engines to power lightweight single seater race cars. There are 6 racing events in each years calendar which provides a variety of track types and challenges. The objective of the group project discussed in this report is to replace the internal combustion powertrain, mandatory in formula 750, with an electric powertrain. The chassis, bodywork, seat, suspension, brakes, steering system and wheels were already assembled before the project began. Each member of the group was tasked with an area of development which they would be responsible for to help ensure an efficient division of workload and progress, with my focus being on driver safety and driver control. The final objective of the project is to produce an electric race car which complies with all MSUK regulations and is capable of competing with ICE powered Formula 750 cars across a 20 minute race. 
Roles and Responsibilities 
George – Group Leader 
The group leader holds responsibility for facilitating the groups progress and ensuring that all members contribute effectively to their given area. While taking into account opinions and concerns brought forward by group members, they must decide on the overall direction of the project and hold the group to the deadlines set in the project time plan. This may also include supporting struggling members, communicating with technicians and assigning cooperation between different areas of the team. 
Dan – Weight & Suspension 
This team member must work with all members of the team to develop an understanding of the effect on the cars characteristics due to the positioning of large mechanical and electrical equipment and hence how this effect can be mitigated using suspension alteration to achieve the appropriate driving style of the vehicle. 
Alex – Motor and Drivetrain 
This team member must use research to gain comprehension of how the vehicles motor functions and find inspiration on how the motor can be most effectively applied to drive the vehicle while incorporating it with the intended differential. They must use low voltage tests and the proper cooling methods so the motor can be operated at as effectively as possible by the driver via the controller. 
Jac – CAD 
The CAD team member is responsible for developing accurate models of the car using computer software in order to aid the other team members in new part design and maximizing space inside the vehicles chassis. This role may also include materials testing and ensuring high quality of the CAD models produced by the other team members. 
Lily – Controller 
This team member will aim to have a grasp on how the controller software is applied to the vehicle for communication between the cockpit and motor. The programming of this software will dictate the characteristics of the motor and therefore the ability of the car to output power to the wheels as the accelerator moves through its travel. This role is closely tied to motor role and driver control role. 
Tasha – Batteries
The team member responsible for batteries will use calculations based off data from other team members and the battery manufacturers to develop an effective battery management system which dictates charging, discharging and cooling during the race. Keeping the batteries safe and accessible while situated in the vehicle therefore leading to crossover on many tasks with driver safety. 
Tristan – Packaging 
The member in charge of packaging must ensure the fitment of all vehicle components within / on the chassis to help optimize the cars weight profile along with the Weight & Suspension team member. They are also responsible for assuring the wiring and hoses of the vehicle can run across the vehicle smoothly and that all connections between electronic components are correct. This role also dictates whether body work modifications are required. 
Ellis ( Me ) – Driver control / Driver Safety 
This role must understand how the regulations, set up of the car, and position of components may affect the risk on the driver and the drivability of the vehicle. Heat and fire protection, seat comfort, harness effectiveness and MSUK safety regulations are all things which must be considered in keeping the drive safe during 20 minutes of the race. This role additionally involves working closely with all members of the team to alter the car to the drivers body and driving style. 
Required Skills 
Being in charge of driver control and safety covers many different areas of mechanical engineering which must be applied together to maximize the safety of the driver and customization of driving style. Communication skills are vital during group meetings and when working with other team members to reach a compromise as this role Incorporates all aspects of the vehicle for the driver to have a pleasant driving experience. Having sufficient organization skills also benefits your quality as a team member as it is important to ensure that your areas of the project are progressing at a competent pace compared to the other areas and to meet the project deadlines. Initiative and creative thinking are useful skills to implement during this project as the electrification of a formula 750 car has not been done before as far as the team is aware, this means using more thorough driver safety protocols and many configurations of components to create a competent vehicle without major changes to chassis, body work and other original components. A strong attention to detail, being able to thoroughly understand the potential dangers and how the regulations plus our own mitigation can help prevent hazards from forming is of huge importance due to the large responsibility carried when taking on the area of driver safety. 

	
	Implementor
	Coordinator
	Shaper
	Plant
	Resource investigator
	Monitor evaluator 
	Team worker
	Complete finisher 

	My score
	10
	8
	6
	10
	9
	5
	9
	13

	Ideal score 
	11
	9
	7
	6
	5
	12
	8
	12



My in class self-assessment using Belbin’s model resembles the ideal scores for a driver safety engineer relatively closely other than large differences in plant, resource investigator, and the largest discrepancy being found in monitor evaluator. The trait of monitor evaluator largely contains using logical thinking and rigorous analysis of many  aspects of the project to identify any potential risks before undertaking large costly decisions. To improve this trait, I must gather different perspectives on solutions to potential challenges which may arrive therefore allowing me to have a more methodical approach. Decisions made should also be evidence backed where research into similar projects in other motorsport disciplines can provide methods and data for driver safety and vehicle characteristics. Although scoring above average in resource investigator this is not considered a largely important role when concerned with driver safety as its main use is in networking outside the team to find new tools and methods to help encourage progress within the project. Another vital role is complete finisher due to the large responsibility and importance of the area of driver safety, scoring high in this role shows my adequately high attention to detail and focus on creating a high quality final product to achieve the project goals while ensuring driver confidence. 

Group tasks 
	Task 
	Description 
	Date of completion 
	Time taken (hours)

	Research regulations 
	Each member to research and understand the relevant regulations 
	19/10/25
	8

	Design Battery box 
	Vehicles batteries require a custom made box to be housed in the vehicle for storage, cooling and safety. 
	30/10/25
	8

	Manufacture battery box
	CNC machined, potentially done out of house 
	25/01/26
	-

	Parts Purchasing 
	Understand all parts needed for vehicle and order them from their respective suppliers 
	31/01/26
	2

	Fitting floor 
	Floor of the vehicle designed, cut and assembled onto vehicle, must be done before other components are added. 
	28/11/25
	3

	Radiator installation
	Decide placement of radiators, produce mounts and install onto vehicle with cooling lines. 
	30/01/26
	5

	Assemble Drivetrain 
	Custom made rear axle fitted to differential, motor connected to differential to power vehicle. 
	6/02/26
	3

	Install coolant pumps and lines
	Coolant lines routed throughout vehicle for sufficient cooling of components with correct flow rates. 
	30/01/26
	4

	Potential bodywork adjustments 
	Chances in vehicle components and hence shape of car underneath bodywork may lead to necessary changes in bodywork.
	20/02/26
	10

	Vehicle testing 
	Take data on vehicle performance and telemetry and compare to that found in the championship.
	13/03/26
	-

	Presentation
	Create presentation, displaying project progress and outcome in all areas of project.
	22/03/26
	5



My tasks 
Although contributing to the overall project tasks above, my individual tasks provide progress in smaller areas to move further towards a completed vehicle. 
	Task 
	Description
	Date of completion
	Time taken (hours) 

	Research and understand regulations 
	Being responsible for safety, my project entails following the regulations extremely closely to avoid putting the driver at risk. Must an understanding of the MSUK guidelines on the required safety lights, electrical cut offs and hazard warnings.
	19/10/25
	10

	Research race telemetry
	Understanding the tracks on the formula 750 calendar and the driving style on different tracks has helped me to better understand the driver’s needs. This data can also be shared with the battery and controller area of the project to help with battery management and power output calculations. 
	20/10/25
	5

	Order vital safety components
	The formula 750 car must be equipped with a set of lights displaying the status of the vehicle (on, charging, ready to drive, braking etc) as well as a fire extinguishing system and safety harness, these parts must be ordered from the manufacturers. 
	31/01/26 
	2

	Design and Create firewall 
	To protect the driver from the potential fire and electrical hazards of the battery and controller, an adequate fire wall material must be decided on and measured up to seal driver off from dangerous electrical components. 
	5/01/26
	13

	Wire appropriate lights 
	Lights must be wired and connected to controller to be automatic, must be visible to all working on vehicle and for the driver 
	07/02/26
	12

	Create dashboard
	The driver must be able to turn on the drive mechanism as well as view warning lights and battery charge. This must fit behind the steering wheel inside the cockpit while not disrupting the drivers movement or view of the track. 
	18/02/26
	5

	Seat alterations 
	Depending on the drivers weight, height, bone structure and comfort preferences the seat inside the vehicle may need altering or potentially completely replacing to allow a more optimal driving position. 
	5/03/26
	15

	Safety harness 
	Safety harness mounts must be created and attached to the vehicles chassis while conforming with MSUK regulations to decrease driver uncontrolled movement and protect the driver in the event of an on-track incident.
	10/03/26
	5

	Presenting
	Displaying my work and contribution to the overall final product through a segment of a presentation with a rehearsed script. 
	22/03/26
	5



Bill of materials :
Fire Extinguisher - £250 
Safety Harness - £100
Lights - £40 
Aluminium sheeting (firewall + dashboard) - £250 
Insulation sheeting (firewall) - £100 
Seat alterations - £50 
Total - £790 
This amount may change throughout the project due to materials being from other projects in the university going spare or potential partnerships with manufacturers. 
Specialist equipment : 
Laser cutting 
Milling equipment 
Welding equipment 
Planes and sanding tools 
Milestones and gateway 
Fitting electrical components into vehicle and connecting drivetrain - 10/02/26
After creating the correct motor mounts, building the battery housing box and fitting controller into the car, the system can be connected together along with the modified differential and drive shaft to form the vehicles drive train. We can test if the battery and controller work together to produce the expected power to the motor which can then drive the wheels via a belt to the differential. 


Creating working cockpit and driver controls – 2/03/26 
The controller can be wired to the accelerator and brake sensors in the footwell which can then relay to the custom dashboard. The cockpit will be fully protected and allow the driver to control the vehicle using just the pedals and switches in the cockpit. The travel in the accelerator pedal should be able to access the optimal power steadily through the motor due to the controllers programming. The driver should know if the vehicle is set to drive and the charge in the batteries from the correctly labelled lights and battery gauge on the dashboard. 
Test run to gather vehicle data – 13/03/26 
With the adjusted body work equipped to the vehicle and all brake and suspension tuning complete, the vehicle can be tested on track by a licensed driver to collect data and feedback on effectiveness of the vehicles systems such as cooling, power output and vehicle handling (due to the change in centre of gravity and increased weight). This will demonstrate where potential adjustments need to be made in vehicle characteristics, controller programming and battery cooling. 
Practice session with Formula 750 vehicles – 7/4/26 – 19/7/26
The final milestone for the project is to have the car complete a practice session with internal combustion powered vehicles to analyse how the vehicle could perform in an actual race. 
Gateway – To have the car achieve a fastest lap time within 10% of the Formula 750 cars. 
With the vehicle on track with the F750 vehicles, we can compare the speed and acceleration of the 2 counterparts and how the vehicle behaves differently.  Achieving a lap time no more than 10% slower than the average, even with a significant increased weight, would prove the vehicle has a significant level of on-track performance. At Silverstone national 2025, the average fastest lap time for Formula 750 was 1:08 seconds, therefore we would aim for a fastest lap lasting less than 114.8 seconds. If we could repeat this multiple times, it would prove the vehicles electrical systems could perform over a 20 minute race at an aggressive pace, leading the project to be defined as a success with an appropriate claim to further progress the vehicle to potentially cover more disciplines of motorsport. 
Risks 
Creating the dashboard – the dashboard location within the chassis is a small area behind the steering wheel and with the height of the steering wheel and top of the front body work, fitting all the required indicators within the dashboard while in view of the driver will pose a challenge. To mitigate this, bodywork adaptation to the front cockpit may be needed as to increase the height of the area behind the steering wheel without majorly affecting the view of the driver. 
Firewall composition and sealing – Although the MSUK do not specify any information on firewall thickness or material for electrical vehicles, drawing inspiration from similar race cars, I have proposed that the firewall shall be formed from 0.5mm aluminium sheeting on the battery side and a thin insulating barrier on the cockpit side, however mounting these two materials to the chassis and creating a seal within the driver compartment may cause challenges as they are expected to have some temperature change during the race and undergo significant vibration. This will require further research into potential adhesives, brackets and welding techniques to mitigate any potential firewall damage, loosening or harm to the driver. 
Gantt Chart 
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