BTEC Assignment Brief 
	Qualification
	BTEC L3 DIPLOMA IN ADVANCED MANUFACTURING ENGINEERING


	Unit or Component number and title
	Unit 4 Engineering Project

	Learning aim(s) (For NQF/RQF only)
	· Be able to keep records, specify a project, agree procedures and choose a solution  
· Be able to plan and monitor a project 
· Be able to implement the project plan within agreed procedures 


	Assignment title
	4A1 Project Brief, PDS and Plan

	Assessor
	Afaq Ahmad 


	Hand out date
	10/Jan/2024

	Hand in deadline   
	31/Jan/2025

	

	Vocational Scenario or Context
	You are a Design and Development trainee working for a small to medium sized manufacturing company making car components and accessories.  The company sees an opportunity to expand into Motorsports and have asked you to produce a 3D Gravity Car. You need to produce a design report with a set of engineering drawings to allow for manufacture of the car using in house manufacturing capabilities (but you are not limited on material or manufacturing processes available). The company is expecting to manufacture the car  in batches of 10 and several batches made every year. The target manufacturing cost is about £100/unit.
The engineering drawings would then be used to produce prototypes for further testing and evaluation. Your project only requires you to produce a set of detailed engineering drawings but you may need to undertake some development prototyping or evaluation tests during the design/development process.
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Research and develop a detailed Product Design Specification which will consider the following aspects.

	Product Design Specification 

	Dimensioning
	· The Dimensions maximum total length is 160mm
· The Minimum total length is 110mm
· The Maximum total width (including wheels) is 60 mm
· The Minimum total width (including wheels) is 40 mm
· The Maximum Length of body is 150mm
· The Minimum Length of body is 100 mm
· The Maximum width of Body is 50mm
· The Minimum width of Body is 30 mm


· The Maximum Height of front (50% of total Length including wheels) is 60 mm
· The Maximum Height of rear (50% of total Length including wheels) is 70 mm
· The Minimum Height of front (50% of total Length including wheels) is 30 mm
· The Minimum Height of rear (50% of total Length including wheels) 50 mm
· Height is measured from the ground. No minimum ground clearance


· The Maximum wheel diameter is 40mm
· The Minimum wheel diameter is 20 mm
· The Maximum width of wheel is 15 mm
· The Minimum width of wheel is 5 mm

	Weight
	· The Maximum total mass is 0.5 Kg
· The Minimum total mass is 0.1Kg
· The Maximum mass of ballast allowed is 0.3Kg

	Performance
	· Needs to be able to make it down the 70cm track at 25 degrees in the fastest time while being within the regulations

	Cost
	· The overall cost of manufacturing the CAD designed car should be around £100 




	Environment
	· Could be waste of material if the material used in the manufacturing doesn’t live up to expectations
· The environment the car will be running won’t have many external factors. This is because it will be in a college building so there shouldn’t be any wind to effect it 

	Material
	· Will test multiple materials and will pick the best one in regards to weight, aerodynamics and cost. The options will be between PETG (Polyethylene Terephthalate), ABS (Acrylonitrile Butadiene Styrene) and PLA (Polylactic acid). 
· PLA is easy to print with (bioplasticnews, 2020) and will have a smooth surface which is good for aerodynamics but it is heavier than the ABS and it is quite expensive to print with (bioplasticnews, 2020)
· ABS is lighter than both and can have smooth finish if acetone smoothing occurs. However, it needs to be printed in an enclosed environment (Creality, 2022)
· PETG has good durability (3DWithUs, 2020).  and isn’t as brittle as PLA but it is the heaviest option. 

	Manufacturing 
	· It will be done in house with the 3D printer which will use fused deposition modelling
· The CAD Project will be printed by the 3D printer at college 
· Some of the parts in the project may not be 3D printed and may be parts that can be found online
· There won’t be any prototypes so the data that is done for the design will be from CFD testing on CAD

	Safety
	· Make sure that there is general safety before the manufacturing. This can be done by health and safety checklist like trying to choose filament materials with a lower emission rate or having an enclosed hood where the printer is placed inside with an air filtration system (UNITE, 2019)
· Need to adhere to the Toys (safety) regulations. This will ensure the toy meets the safety requirements to be put in the GB market (GOV.UK, 2025) 
· Need to adhere to the Health and Safety at Work etc ACT 1974 during the manufacturing and production of the 3d project (HSE, 2025). 

	Constraints
	· One constraint is the timetable of in making the CAD design as there is deadline of May. 
· One constraint would be the time limit for the CAD model.
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Decide on the processes and procedures to be used on the project. This should include

When designing the 3D Printed Car Challenge, the team need to decide on the processes and procedure that will undertake this project. This can be separated into: Comparison methods, Analysis of the cost benefits and how, Material selection, Literature Review, Roles and responsibilities, Reporting methods, 
Resource allocation and limits, 3d Printed Model, CAD Drawings and Models. 

Comparison methods

When doing the CAD project the team will hopefully be have three different CAD designs. The team then need to do comparison methods to decide which is the best design. This can be done by running CFD on the Solidworks or by doing maths equations to help decide which design is the one to use. 

One decision needed to be made in the CAD project is where will the team decide to put the weights. To help decide this the video by Mark Rober called - EASY Pinewood Derby Car WINS using Science!!! (Rober, 2014)– allowed the team to see where the best place to put the weight in the 3d model. The video told the team the best spot is near the rear due to the there being more potential energy which results in more kinetic energy. However, this is on a Pinewood Derby car so there will need to be some consideration in the designs but this allows the team to have a good foundation. 

One final decision needed is will the team use lightweight wheels or make my own wheels. For this the team used the video by Mark Rober called - EASY Pinewood Derby Car WINS using Science!!!. This allowed the team to find about different lightweight wheels they could buy to put on the 3d printed car so we don’t have to make any. However, the team also thought about how they could print there own wheels which could allow the 3d car to have better aerodynamics. 
Analysis of the cost benefits and how 

The team will need to think about how to keep in budget when comparing my 3D Printed Car as if we need to make new designs or big design changes it will take up time which could affect the final project. 

One cost benefit could be buying wheels instead of 3d printing wheels. This will allow time to be saved in the making and printing of 3d car. This can allow for more time to go into 3d making and printing of other parts of the car. 


Material selection

When selecting our material, it will involve using comparison methods and graphical or statistical charts like the one below to decide which material is best.

 PETG stands for (Polyethylene Terephthalate Glycol), PLA stands for (Polylactic Acid), ASA stands for (Acrylonitrile Styrene Acrylate) and is considered the replacement for ABS which stands for (Acrylonitrile Butadiene Styrene)
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This shows how PETG is the cheapest but PLA is the stronger material as it can handle more compression. 

Literature Review

To help with the team’s material selection process, the team will need to look at some reviews on the advantages and disadvantages of potential materials to help me decide. One potential material to consider is PLA (Polylactic acid). This will help the team see the advantages and disadvantages of the project. We used the report by bioplasticsnews which states how one of the advantages ‘PLA is made from renewable raw materials’ (bioplasticnews, 2020). This allows us to consider making the project car out of renewable materials which is better for the planet. It also states how it is ‘one of the two most used plastics in 3D printing (45% market share)’ (bioplasticnews, 2020) . This tells us we are not taking huge risk with this material if chosen as it is a material used quite a lot. However, the price of ‘PLA is more expensive than fossil based plastics’ (bioplasticnews, 2020). This means it will be harder to stay within in budget due to the higher costs.

Roles and responsibilities e.g. decision making, budget planning and control

When deciding the roles and responsibilities we will try to go with the most qualified in the group for each specific task, but it may depend on how much time people have available due to other responsibilities. 

Reporting methods

The reporting methods won’t need a formal structure. Using a small team of 4, regular group meetings and progress reports will be made to track progress. 

Resource allocation and limits  

The resource allocation will depend on the most important limit, which is time. This is because there is a certain date the project has to be done by as well as assignments due before the project completes.  

3d Printed Model

The 3d printed model will be in house up at Castle Combe on the 3d printer

CAD Drawings and Models

The tea will produce the CAD drawings and models using Solidworks. Solidworks have an important feature which allows the models to be turned into drawings which is why it will be used for both. 
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Outline your project plan for its implementation:

Planning: long-term planning e.g. planners, charts and scheduling techniques (flow charts, Gantt charts, critical path methods, software packages)
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Setting priorities

When setting the priorities for the Gravity Car Project, the first one is to ensure that the gravity car can be made in house and when it goes for manufacturing that it can be made in batches of 10 and the manufacturing cost is £100 per unit 

Another priority is to have the quickest car for the CAD project whilst also still having time to complete the assignments to a high standard to hopefully get distinction. 

Another priority of this project is to improve the understanding of working in a group. This will help improve our skills of working in a group for later in life.  

One final priority is to improve our CAD skills. 


Useful resource information e.g. human and physical 


One set of good resource information is how diffusers work done by engineering explained in this YouTube video - https://www.youtube.com/watch?v=gvDerbIU-uY (Fenske, 2015) This allowed us to know whether to put a diffuser on the 3d gravity project car or not. 

Another great piece of resource information is how a diffuser works depending on what the underfloor of the car looks like. Done by Occams racers https://occamsracers.com/2023/12/10/diffusers-without-flat-bottoms/ - (Occam's Racer, 2025). This allowed me to know whether I wanted to make changes to the underfloor to my CAD design to help the diffuser if I decided to add it. 


An alternative piece of information to help with the underfloor design of the 3d gravity project car is How Do Diffusers/Splitters/Undertrays Work? by KYLE.ENGINEERS - https://www.youtube.com/watch?v=HXxkNF2L__8 - (Kyleenginners, 2015)


One human resource of information can be Engineering Design with SolidWorks by David Planchered (David Planchard, 2025). This will allow us to improve our Solidworks knowledge which can help us produce the project to a better standard.  
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Start to Project Logbook of your weekly activities on the Project, detailing what you have done, any issues you have come across and actions for later (you will need to submit the full logbook on your final assignment)
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Learner Name Toby Presswood Learner number
Centre Name Centre Number
Unit Name Unit number

Teacher Assessor Afaq Ahmad

Proposed project title Gravity Car by Downhill Dynamos

This form should be used to record the process of your project and be submitted as evidence with the
final piece of work.

You may want to discuss:
e what you have done (eg, from one week to the next)
e if you are working in a group, what discussions you have had
e any changes that you have or will need to make to your plans
e what resources you have found or hope to find
e what problems you are encountering and how you are solving them
e what you are going to do next

Date Comments

27/ Today was doing the project proposal which involved deciding who was in

September/ |are group and filling out the sections in the project proposal sections. | think

2024 next week | am going to fill out section 2 and 3 and also add how long each
section will take. | also hope to find some more resources to help in des...

18/ Today was filling out more of the project proposal. Sadly at the moement we

Ocotober/ are slightly behind sechdule due to doing other assignments. So today was

2024 filling out section 2 and section 3

25/ Today involved doing more design changes of my CAD project. It mainly

October/ involved trial and error on my design

2024

8/ Today involved me doing more design changes to the CAD design. The

November/ |problem at the moment | am encounting is coming up witha solid base of

2024 the design that fits the regulations. To fix this | am going to try and sketch
out a design beforehand.

23/ Today | was able to finish doing my project proposal form

November/

2024
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Date Comments

30/ Today involved more edits to the gravity powered design. The sketch done
helped give me a rough idea of what | want my first design to look like

November/

2024

5/ Today | started planning out what | am going to write for the first
assignment. | will probably work on this over the next couple of weeks to

December/ | reduce my workload over Christmas

2024

12/ Today involved more work on completing the First CAD assignment

December/

2024

9/ Today involved more work on the CAD assignment which | managed to
finish Task 1. Next week | hope to get Task 2 done

January/

2025

16/ Today involved more work on the CAD assignment which | have mostl
completed apart from the literature review. Next week | hope to have Task 3

January/ and 4 done so | can check over the assignment before | submit it on
Turnitin

2025

24/ Today involved me still working on the assignment but it has now been
delayed which has allowed me to take more time in working on the

January/ assignment. This means | will try to fix task 1 and add more to the resource
section on task 3

2025

4/ Today involved more work being added to the assignment with a little bit of
work going onto the CAD drawing on Solidworks

February/

2025

22/ Today involved me adding more to my literature review for assignment 1 to
help it reach requirements.

February/

2025

7/ Today involved me having to change the wording in my assignment as | had
accidently written it in third person. This will result in me having to go back

March/ through my assignment and make changes

2025

28/ Today involved me finishing makin? grammar changes, changes to my

March/ assignment format and adding the final touches to my assignment. This is

2025 due to the assignment being due this week. This will now allow me from
next week to focus on my CAD model and drawings
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