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[bookmark: _Toc162207945]1.0 Introduction

In this paper, we will be talking about the planning behind our group project. In our group project, we are trying to develop a competitive EV powered Formula 750 car from a Fiat seicento chassis. In a championship so heavily influenced from traditional ICE powered race cars, the planning behind building and creating a EV competitor was crucial to our success. 
Working as a group we would need to figure out different teamworking abilities and strategies so that we were able to accomplish our overall goal. Using knowledge gained in lecture about Belbin’s Model we could identify individual characteristics to help the team work as effectively as possible and to find out in what area different team members sat in the model. 
We will also investigate different gateways and strategies to achieve the overall goal of this project. Identifying possibly flaws and failures from the project which we would need to discuss further and look out for. 
Finally, with a very big group, problems can occur at any moment so to make this project run smoothly, we would need to look into the planning, costing of and monitoring of internal projects, the team dynamics and motivation to achieve our final goal. 


[bookmark: _Toc162207946]Roles and Responsibilities 

[bookmark: _Toc162207947]Group Roles 
	Mechanical Group
	Driveline / EV Group

	Oliver Moss – 
Group Leader & Final Drive
	Owen Roberts –
Group Leader and DVT

	William Hare – 
Cooling System
	Luke Dyas – 
Data and Sim

	Nick Davey – 
Brakes & EV Regen 
	Daniel Hannis – 
Safety

	Freddie Watkins – 
Packaging & Batteries location leading to Suspension
	Ross Burnside – 
Charging Trolley

	Ryan Calderon – 
Differential & Final Drive 
	Rhys Tremelling – 
Vehicle Wiring

Peter Grima – 
Battery Management System



[bookmark: _Toc162207948]Belbin’s Model
In the 1970’s, Dr. Meredith Belbin came up with a theory which is now a commonly used practice in terms of the understanding of a team’s dynamics and improving overall performance. 
According to Belbin’s theory, there are nine different roles which each represent different patterns of behaviour alongside strengths and weaknesses that each member can bring to the team. A successful team needs to contain a balance of each role. 

[image: ]
Figure 1, Belbin's Model Test from Lecture

[bookmark: _Toc162207949]My Role
During lecture, we applied this theory by answering the questions and numbering each individual section until we totalled the results at the end of the test. Looking at ‘Figure 1’ we can see my highest mark of ‘19’ was under the Team worker Category, where the average mark is 10.9. This means that I would be very strongly suited to this roll with a strong Team working mentality. 
A Team worker is someone who essentially holds the team together. Individuals who come under this category exhibit a more understanding nature and tend to be more cooperative. These individuals excel at maintaining the harmony within the group and show empathetic and approachable traits making them easy to talk to. However, with these positive traits among more, Team workers can also suffer from potentially being slightly indecisive and struggle to make a final decision. People under this category sometimes tend to avoid conflict as well as be overly accommodating and have a dependency on other which all have their own problems to them as well. 
To overcome these issues, I would need to have strict plans and strategies in place where my own personal work would have to be prioritised ahead of helping other and overcompensating for time we potentially wouldn’t have in this project. I would also need to make sure that when it comes down to making the final, crunch time decisions that I will be able to be firm with the proposed idea and assert myself confidently. 
In this project, my role was to investigate the Braking system and EV Regen for the vehicle. For this roll, I had to do long hours of researching to expand my knowledge on EV Regen and the fundamentals of a braking system in a vehicle.  Using Belbin’s Model, I have proved that lots of different skills had to be used to get the best outcome for our project. 
For my roll, being flexible and being able to adapt is key to success. Taking into consideration that the world of EV Motorsport is all very new, and technology is forever changing and advancing with time. Being able to adapt was key in this project as a Team worker needs to be able to navigate their way through changes effectively and smoothly whilst still maintaining a harmonious team atmosphere. 
Furthermore, a Teamwork also must have a Supportive nature and provide assistance to other members. By doing this I can boost morale and promote a more inclusive and positive working environment. This is extremely important when it comes to the more challenging phases of a group project. 
By integrating these characteristics along with many more, I was able to contribute to a collaborative and efficient team while working towards the optimal design, implementation and performance of the system for a specifically designed EV Motorsport car. 






[bookmark: _Toc162207950]Group Tasks
Group Tasks : 
· William Hare   - 
· Heat generated by system
· Flow rate
· Heat exchange 
· Piping, pump, radiators and costs

· Luke Dyas   -
· Expected Duty Cycles
· Create MATLAB base model - Battery Capabilities
· Realistic and Possible Energy Recovery 
· amount of Energy that can be Recovered at different Velocities / Regen Amounts

· Nick Davey   - 
· KERS regen, which method to use which is most beneficial 
· brake temp sensors
· larger rear brakes
· Brake pad compound (higher temp ones)

· Freddie Watkins   - 
· Measurements of battery cells and motor
· Mock up configurations of each battery pack in SolidWorks
· design for each battery casing
· Find model for EMRAX 268 and find a suitable mounting location in SolidWorks 

· Rhys Tremelling   -
· Design a mount for the throttle potentiometer
· wiring diagrams for switching/safety wiring harness
· find out the positions in which the fire suppression system will mount
· Research what wiring is needed and find a supplier

· Ryan Calderon   - 
· final drive / torque slip calculations 
· list to have generate idea on a differential choice 
· collect selected differential
· develop differential housing - consider mounting positions
·  belt tensioning mechanism 
· Mount up differential in harmony with other essential components  


[bookmark: _Toc162207951]Personal Tasks
[bookmark: _Toc162207952]Term 1 – September – December 
During the first term of our group project, I had to measure the brakes which were already on the vehicle to find a starting point for my research. I needed to make sure that the brakes I was looking into would fit in the car and work as they should. (1 – 2 Days)
After this, I started looking into different brake pad compounds that could be used for our car. Due to the application that the vehicle is being designed for, we know that there will be moments of high speeds but also heavy braking. The type of brake pad compound chosen on the vehicle can significantly affect the performance and characteristics which we get from the car. For example, when in a motorsport application, heavy braking for corners can generate high levels of heat. Some compounds can be much better at being able to dissipate heat, which will reduce the likelihood of the brakes fading. The pads found were RSL 1 Pads which were good for our applicatrion of racing. A pair of these pads would cost around £250 so this idea would need to be heavily researched and then brought forward in a group meeting. ( 1-2 weeks )
This then took me on to looking into some Brake Temperature sensors. By bringing these ideas forward in the groups team meetings, we decided that before buying a new set of brakes for our vehicle, we should look into a set of Infrared Live Motion brake temperature sensors. Using brake temperature sensors allows us to see how the original brakes on the car would perform when we eventually test the vehicle. Once this live data is obtained, it can be used to decide whether the brakes need to be upgraded or not. The system we decided was called the ‘Hattech 9200’. Speaking to a Hattech employee the system would cost us £1115.28 so this would need to be pitched to the group and considered before any final decisions were made. ( 2-3 weeks  ) 
Finally, I had to look into KERS braking. Kinetic Energy Recovery System (KERS) braking is a technology in motorsport that allows the vehicle to recover and store energy that would otherwise be wasted. During braking, the system is able to harness the kinetic energy generated, traditionally in the form of heat, and converts it into functional electrical energy. The stored energy can be used to provide a quicker acceleration and overall performance from the vehicle. ( 5 – 10 Days )

[bookmark: _Toc162207953]Term 2 – January – 
For the second term of our project, we would need to prepare ourselves to put the car together. To do this, all parts will need to be purchased by each group and make sure that they fit to the car. Once work on the vehicle starts, we will be able to make sure that everything fits to its specific specification and works as it should. However, by putting the car together we are able to identify the parts where improvements or adjustments can be made.
Once all groups have come together and the vehicle is set up, we are then able to take it out for a track day to see how it performs alongside the simulation data that we have got and compare the two. From this data we can again, take it back to the workshop and where needed make the slight adjustments in order to improve the performance and effectiveness of the car

[bookmark: _Toc162207954]Bill Of Materials 
Taking into consideration potential new pads, upgraded brakes and a KERS, I think a total bill of materials would be close to £2000. This is due to the fact that it is all very specialised equipment and also takes into consideration extreme safety features. 

[bookmark: _Toc162207955]Self Assessment – Skills and Traits
During this project, I have had to be extremely careful in terms of what I have done or changed on the car. When taking into consideration the various rules and regulations which must be always followed, this leaves us with a very limited number of resources at hand. 
Upon reflection, I feel that my role withing this group project aligns with the characteristics of a Team worker in Belbins Model. This role includes cooperation, collaboration and the focus of having a positive relationships between the group. By being sociable in the group, I was able to have good communication from all members throughout and ensure a harmonious working environment. 
Furthermore, a Team worker is much more able to adapt and show their flexibility when considering other perspectives, being able to recognize each team members individual skills and attributes that they can bring to the table. I feel I was able to show these traits when discussing the different options of brake and deciding if we wanted upgrade them or not. As a Team worker, I have shown that I am sensitive to the needs of the team and capable of being able to balance my own individual duties with collaborative efforts which has proved to be beneficial when organising information and conducting research. 



[bookmark: _Toc162207956]Project Milestones 
[bookmark: _Toc162207957]VIVA Presentation : 11th – 14th December 2023 
During the dates above, As a group we will be presenting our first VIVA for the project. In this presentation, the group will explain the progress that has been made so far and set goals going into the new term. The VIVA presentation will show an overview of the group project as a whole and contain individual slides for each team member to show the work that has been done so far in the project. 
[bookmark: _Toc162207958]Vehicle Assembly : February 2024 
As a group, the estimated time to start with the production of our car is estimated to be February 2024. In this period we will create all the components needed from each group member, and start applying the practical work and putting them onto the vehicle. In order to do this, the group will need to come together and effectively communicate during meeting and coordinate appropriately in order to build a successful car that meets the regulations and requirements needed to compete. 
[bookmark: _Toc162207959]Final VIVA : 19th – 21st March 2024
In our final VIVA, our group project with be nearing the completion phase. In this period, our Final VIVA will explain how far the group has come from the start of the project. We will go through how we went from the planning stage of our project and progressed into the practical side where we took all of our theory work behind the vehicle and applied it. During this we will start to discuss the assembly of the vehicle. 
[bookmark: _Toc162207960]Project Gateway
For this project, my one of my objective gateways would be having the car moving under its own power with the chosen modifications attached. This would be with eh Brake Temperature Sensors, KERS and all other components wired up and installed. This would mean all components would need to be within regulation and pass track tests. This would be a moment where the project would come together and have a sense of achievement. However, to get to this point we would need to overcome the various problems which we are likely to face moving on. 
To do this I would also need to think about the SMART objectives. For example, Specific. Making sure that modifications relate to application. If they are Measurable, meaning if they can be justified and are fit for purpose. Achievable. Is an attainable goal for the future? Can it actually be done? relevant. Making sure the product is relevant for what it is being used for. Finally, Time-Bound. We would need to make sure that what we are trying to do is a realistic thing working in line with the time we have for the project. These are the SMART objectives that would need to be considered when taking on such a project.





[bookmark: _Toc162207961]Project Concerns
During this project a concern for me will possibly be getting stressed under pressure and finding it hard to make a final decision. Relating back to Belbin’s Theory, as a Team Worker, making the final cut-throat decisions have been identified as a potential problem to how I work during the project. For my part of the project this could be a final decision on the KER System which could be vital in the result of our car. 
Another concern for me would be that as a Team Worker, there is a chance I may rather avoid conflict and compromise my position within the project over the benefit for my part overall. In this situation, my part in this project could become very underwhelming and this is something that I do not want. Therefore, in a situation like this, personally my aim would be to avoid the conflict overall as this never helps in group environments but remain firm with my decisions and do the best of my ability to come up with solutions and alternatives to accommodate for others work within the project. 
These are concerns that I would need to be aware of and be able to challenge them appropriately and efficiently to stay motivated and keep on time with the work. 


[bookmark: _Toc162207962]Gantt Chart and Overall Summery 
[image: ]
Figure  Gantt Chart from Oliver Moss

[bookmark: _Toc162207963]Overall Summery 

During this project so far, it has been a very eye-opening experience. This is due to the different setting of being in a large group and having to communicate throughout the course of the project so that all our individual work can be put together. 
Working in a team has helped me to identify different skills that I have and shown me how they can be implemented into a working environment to progress and thrive under a group setting. 
Team meeting have helped me to become more confident in speaking up about my specific concerns and ideas within the group and in turn, helped me to adapt when plans change.  They have also helped me to be able to balance different team goals alongside individual goals and being able to collaborate with others so that our project goes as smoothly as possible. 
Overall, I think this project has been very useful in homing in on individual skill sets for each team member, However, I also think it has been good for everyone to be in a group setting where the final product takes communication and collaboration from all members in the group. 
However, I also feel that upon reflection, I could have also put more time and effort into the work. I also think that had I managed my time better; work could have been done a lot more efficiently and effectively and not felt rushed in the final moments. 
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