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[bookmark: _Toc151218145]Introduction
This report will be introducing the group project, which is the design challenge set by the Institution of Mechanical Engineers (IMechE). This design challenge competition requires the design for an autonomous vehicle to be programmed to drive from a starting location to a wall and back to a target. This will be carried out using a detailed project specification to design, construct, test, and report on a self-contained device while working in a team of 5 people. The competition includes six sub-competitions: design competition, poster competition, presentation competition, peer review (only included regional competitions), design excellence (only included for national competitions) and the ultimate challenge. This project aims to imitate professional engineer requirements, subjecting the group to the real-life aspects of engineering. The main objective for this project is to create a sustainable vehicle that can be programmed to carry out the challenge. This means using CAD to design and develop an initial design and using machining operations, such as laser cutting and 3D printing to manufacture the vehicle. To see if the vehicle is viable, the group will run tests and practice runs along a track to observe if the project is suitable for the task given.

[bookmark: _Toc151218146]Roles and Responsibilities
Team members roles:
· Movement- Dewi
· Accuracy- Max
· Propulsion- Ben
· Energy Source- Morgan       
· Materials- Jake
· CAD Design - Dewi
· Control- Max
My role for the group project is to find a suitable energy source for the autonomous vehicle. This due to my course of study which is Energy and Environmental Engineering. The skills and personality traits required for this role are analytical thinking to identify different aspects of the role, e.g., how much voltage is required to power it, application thinking which solves the problems faced by this task, communication to outline how this works with the rest of the project, listening skills and reliability to be trusted by the other group members. Further, an interest in sustainability must be necessary for this role so that an environmentally friendly energy source, for example, a rechargeable battery, to be used. 
In addition, this complements the course of study for two members of the group. Furthermore, the task that I have been assigned is suitable as shown from the completion of the Belbin’s model. This model shows my highest scores are the implementer, plant, team worker and complete finisher. The implementer highlights that I can turn ideas into actions and organise work that needs to be completed. The plant shows that I can generate ideas and solve the difficult problems included. The team worker indicates I can cooperate with the rest of the team effectively to ensure that my role fits suitably within the project. Finally, the complete finisher highlights that once work is nearly complete, I can perfect the project by adding the finishing touches to rule out errors that may persist (Belbin, 2023).

[bookmark: _Toc151218147]Group Tasks and Timings
1. The first group task to be carried out are the group project meetings. This is to ensure that the progression of each members role could be tracked, and new tasks could be assigned if completion of previous tasks was fulfilled to the appropriate standard. This task would be undertaken weekly starting from the 17/10/2023 to the 30/4/2024.
2. The next task is to prepare and present the first project viva. The importance of this is to show that the group can work together as a team and highlight that the group can be organised effectively to carry out their individual tasks to support the whole project as a team. The deadline for the viva is the 13/12/2023.
3. The following task to be completed as a group is the assembly of the manufactured product. The purpose of this is to ensure the group are satisfied with how the final project will look and to agree with how each element of our roles for the vehicle will work together to run the vehicle effectively. The timeframe for this is from the 27/1/2024 to the 8/2/2024.
4. The penultimate task to be carried out is to test the completed project. This ensures that the vehicle meets its functional requirements and is programmed up to standard by testing it on a track made near identical to the one used on the IMechE Challenge. This task will occur over a period of 28 days from the 22/3/2024 to the 30/4/2024.
5. Finally, the group are required to prepare and present the second and final project viva. Similarly, to the first viva, the importance of this is to show that the group can work together as a team and highlight that the group can be organised effectively to carry out their individual tasks to support the whole project as a team. The deadline for the viva is the 20/3/2024.

[bookmark: _Toc151218148]Personal Tasks
1. The first task is to research into different types of energy sources using past projects as examples. This allows for inspiration from past projects to be obtained, so potential ideas can be generated, this allows us to get key ideas for suitable sources of energy which will cooperate with the project’s budget. The time taken to complete this task is 10 hours starting from 17/10/23 to 20/10/23.
2. The second task is to research advantages and disadvantages of multiple sources of energy for the project. This further, shows which sources of energy are suitable for the project and highlights the positive and negative aspects of each one to obtain an in-depth view on their suitability. The time taken to complete this task is 5 hours starting from 22/10/23 to 24/10/23.
3.  The next task is to check the rules and regulations of the IMechE design challenge and rule out unviable sources. This is to see what types of energy sources are allowed in the competition as there are certain ones that are not permitted. For example, using lithium-ion batteries as an energy source is forbidden as they are classed as a fire hazard. Therefore, this source of energy for the vehicle will not be taken into consideration. The time taken to complete this task is 3 hours starting from 24/10/23 to 24/10/23.
4. The following task is to rule out non-permittable and unviable power sources. This task is to rule out the energy sources that are: either not permitted in the project, do not produce a significant voltage/current to power the vehicle and unsustainable sources. The time taken to complete this task is 9 hours starting from 24/10/23 to 01/11/23.
5. The next task is to pick out the top 3 power sources and select the most suitable one. The idea of this is to select the top energy sources that are suitable to power the vehicle which allows the most appropriate to be selected to be used for the project. The time taken to complete this task is 15 hours starting from 01/11/23 to 09/11/23.
6. The sixth task is to research costing to the selected energy source. This ensures the project gets the appropriate energy source for a low price so that the budget can be efficiently met. The time taken to complete this task is 8 hours starting from 14/11/23 to 18/11/23.
7. The next task is to select the viable source within the designated price range that is to be ordered. This is allowing for the project to be well budgeted, as the rest of the team knows how much of the budget has been used and can determine cost effectiveness across the whole project. Therefore, the remaining budget can be implemented such that other areas can receive the funding required to ensure the project is maximised to its potential. The time taken to complete this task is 6 hours starting from 21/11/23 to 23/11/23.
8. Finally, the energy source needs to be ordered. This is so the vehicle can be fabricated, and testing can be carried out for the competition. The time taken to ensure this task is complete is 8 days, allowing shipping time starting from 15/01/24 to 23/01/24.

Specialist Equipment
· Laser Cutter
· 3D Printer
· Lab- Testing product

Bill of Materials
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Figure 1


Milestones and significant Gateway
Project Milestones
The project is divided into several key milestones. The first milestone set was role allocating roles within the group. This was carried out in the first project meeting we had after our initial meeting with the module lecturer. The purpose of this was to ensure we had a significant amount of time to assess our individual skills before allocating these tasks. The time taken for this milestone is an hour, taken place on the 18/10/2023. In addition, the next milestone is a weekly check-in by a having weekly group project meetings, with all research conducted being written up on a google docs document that was made by the project manager to share research at any time. The timeframe for this milestone is that it was to be completed weekly.
 Further, the next milestone that needed to be undertaken is the final design of the vehicle. This is one of the more extensive milestones for the project as it requires participation of all group members. Each group member has a specific task as stated previously in the report in the roles and responsibilities section. The deadline for this milestone is expected to be the 10/12/2023. 
Subsequently, the following milestone upon completion of the vehicle design, will be to carry out the interim viva presentation. Therefore, as a group it is possible to grasp how well the progression of the project is going. Additionally, the viva allows our organisation skills throughout the project to be presented in a productive manner using Microsoft PowerPoint. The date for the interim viva is the 14/12/2023. The final milestone to be completed is manufacturing of the vehicle. Arguably, this is the most vital milestone as it determines the project’s success, to be coordinated with our budget set and meeting the rules and regulations assigned to the challenge. The deadline for the completion of this task is the 18/4/2023.

Project Gateway
The gateway which is to be assessed within my assigned task for the project is the ruling out of non-permittable and unviable power sources. The premises for this gateway is to act as a checkpoint/phase review in this projects lifecycle to stop and assess whether to continue with the project or to adjust the idea generated. The purpose of this gateway is to evaluate a ‘double check’ on the energy source that is going to be used. This ensures that the energy source selected is not only viable to power the vehicle, but also fits comfortably in the budget given and is a sustainable alternative to conventional sources used in past projects in the IMechE Challenge. 
To measure this, the energy source found suitable for use will be multiple nickel metal hydride batteries that must meet the demands of the voltage, current output and power to all equipment used on the vehicle, which includes the: Arduino, motors and sensors. Further, to highlight if the energy source is appropriate for the budget, the cost effectiveness of using nickel metal hydride batteries will need to be observed. This means working out a percentage of how much of the budget this will take up. Additionally, to judge if the batteries are environmentally friendly, they must be rechargeable to be used multiple times, not be manufactured somewhere that has a long shipping distance to reduce additional carbon emissions and at the end of their lifespan be disposed of properly in a battery recycling unit. Overall, if these measures are met the project can proceed to the next phase of its cycle, but if they are not met then a new source of energy that meets the demands will have to be generated.

[bookmark: _Toc151218150]Risks to Consider 
During the completion of this project there are potential risks within the assigned role of finding and selecting an appropriate energy source for the autonomous vehicle. The first of these risks is that if there is a limited energy density that the source holds, then the range of the vehicle will be limited, and the vehicle will not make the full length and back to the track set in place. To mitigate this risk, an energy source with a high energy density will need to be selected, such as, nickel metal hydride batteries. 
An additional risk to consider, is the environmental factor of the energy source. If the batteries used are not rechargeable or have to be shipped from across the world, for example being shipped from China, then it is not a sustainable source of energy. To combat this, the batteries need to be rechargeable and sourced directly from the UK to ensure an increase in its environmental factor. 
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[image: ]Group Gantt ChartFigure 2
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Item Price Quantity Approximate lead Source
times
Plywood for body £0.10 400mm x 400 mm = 4working days Wickes.co.uk
1600mm*2 net surface area
per panel (5 panel)
Plywood for wheels £0.28 5026.55mm"2 net surface area 4 working days Wickes.co.uk
3D printing filament £11.89 800,000cubic millimetres 5 working days Amazon.co.uk
Roughly 1kg
Nickel metal hydride £12.88 (4x9V) 4-8 working days Amazon.co.uk
Sensor £22.58 4-8 working days | Cool Componets.uk
(Flora Colour Sensor with ‘S"hf'p“p"‘:z 3 items
White lllumination LED - (£299)
TCS34725)
HC-SR04 UltraSonic £7.80 4-8 working days 4 tronix
Distance Sensor i 2 items
tax (£4.50)
motor £15.24 1 item (0.45kg) 4-8 working days Skysmotor
sipgngcot

(£568)

Total

£70.77
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FE CAD mock up of chassis
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FECAD mock up of axel
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Order wooden matarials. hassis - Including | UNI
expected delivery
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battery casing- including expected delivery

30 printzensor mounting

30 print battery container

Code sensors for the challenge.
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Thu23/11/23
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Frios/oy/24
os/o1/22.
Fri0s/o/24
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