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Holly

Smart Water Butt Irrigation System



Feasibility (4 marks) ςThis is a very well researched 
project proposal and links well to current 

environmental issues. However, the next steps of the 
project are not as clear as they could be and so it is 

difficult to see how many iterations they will 
complete through the engineering design cycle and 

how the testing will inform the changes to their 
designs. They have considered potential challenges 

which shows evaluative thought.

Creativity (3 marks) ςThe problem being solved is 
impactful to the wider world and the initial coding 

and electronic development shows some initial 
thought behind future development. As this project 
is heavily research based, there is little evidence of 
ideation through sketches, flow charts or diagrams 
and therefore it could be improved by using more 

visual elements for explanations.

Technical Understanding (3 marks) ςThe candidate 
has included some design concepts in a written 

format, showing some thought on different solutions 
to the problem. There is good evidence of some 
technical skills being used through the coding 

snippets and electronic circuitry and they have a 
heavy focus on testing. Clearer next steps would 

improve the clarity of the project.

Communication (3 marks)  - The information is 
sectioned well to be easier to digest but it is heavily 
text -based and could be explained more effectively 
using visual methods of communication. There could 

be slightly less research and more focus on initial 
ideation to show problem solving skills.

Overall score ς13/20

A3 Project proposal



Aim of the project
ᵞ Reduce water consumption for outdoor use 

by households in the UK

ᵞ Help the UK manage water supplies, 

especially in the densely populated south 

east, an area of water deficit

ᵞ Reduce pressure on the outdated 

infrastructure

ᵞ Reduce hosepipe bans and water usage 

restrictions and reduce water pollution

ᵞ Reduce less waste water generation

Design ideas
ᵞ Leak detection system

ᵞ .«ºX³«Xº ­Z A| «z´ ź´ªJ³º |­ªXŻ

ᵞ Rainwater collection

ᵞ Water collection and automatic plant 

watering system (see sketch)

ᵞ Range of low-water products

Interview Project Presentation



Initial research
ᵞ Water shortage is becoming an increasingly important 

issue, as global warming and climate change become 

more extreme

ᵞ Forecasts used in water company plans show that the 

population in England is set to increase to over 71 

million people by 2055, an increase of over 8 million 

people when compared with the current population

ᵞ Households in the south east use on average 

143.4 L/person/day

ᵞ The Government aims to reduce per-capita 

consumption to 122 L by 2038 and 110 L by 2050

ᵞ By 2030, 7 regions in England, including the south east, 

are expected to face severe water stress

ᵞ Around 24,000 litres of water can be saved from each 

house roof every year by collecting rainwater.

ᵞ A typical water butt has a capacity of 200-500 litres

Initial design brief
Design and prototype a working water butt that should be a modular 

stacking design that can store water through the summer. It should be UV 

proof to prevent algae growth and a mechanism to clean or filter the 

water.

Design Specification
ᵞ Must be able to hold at least 250 litres of water per water butt
ᵞ Should have a modular stacking design to store more water to 

store enough water to last all summer
ᵞ Should have a window to view the water level to show if another 

ª­TÄӃX  ´ «XXTXT J«T ´|­ÄӃT |JÆX J źT­­³Ż º­ ­°X«
ȩ Should be UV proof, so no algae can grow  on the inside of the 

water butt and block up pipes

ᵞ Should have mesh within the pipe from the gutters, so no dirt or 
leaves enter the water butt

ᵞ Should have an electronic system and app that would allow it to:
ȩ Have a moisture sensor/detector in the soil to monitor moisture 

levels this could measure different depths, so it can be different for 
plants with different depths of roots

ȩ Have an automatic system set up in the app to water the plants 
Ç º| J ´°³ «¦ӃX³ Ç|X«  ºŻ´ T³É

ȩ Have a daily/weekly watering schedule, so people don't have to 
remember. This could be set up to be at night, so less water 
evaporates and it doesn't interfere with people

ȩ Have a remotely controlled system, so they could check the 
weather and chose if to water the plants when they are away or 
could automate the process by choosing to water the plants when 
 ºŻ´ ­ÆX³ ǏǍ°C, for example



Test 4: type of door (see graphs above)

ᵞ I coded the pump to turn on for 1, 3, 5 or 10

secs

ᵞ I measured the depth of water in the soil by 

using a pot with a hole cut into it (repeated 3x)

ᵞ My prediction - plants in plant pots: 1 sec = best; plants with deep 

roots: 10 secs = best

ᵞ Results - 3 secs = best for plant pots (won't overwater); 10 secs = 

best time for plants with deep roots (water soaks the deepest)

Test 1: gutter filter (see graph below)

ᵞ I poured 5g of soil and 200ml of water onto the filter

ᵞ I weighed the soil caught by the filter (repeated 3x)

ᵞ My prediction - cotton = best filter - it has the smallest weave

ᵞ Results - the nylon filter caught the most soil, with 3.7g (I will use 

this)

ᵞ Can filter dirt from gutters and solids from greywater

ᵞ Opening mechanism on the filter - user can empty solids -

prevent pipes and water butts from blocking

ᵞ Can use what is collected in the filter for compost/fertiliser

ᵞ Water didn't all drain for filter box - will fillet corners

Test 2: watering time (see graph)

Test 3: watering cool down time

ᵞ I coded the pump to have a wait of 5, 10, 30 or 60 seconds

ᵞ My prediction - 5 secs = best for plant pots; 30 secs = best for 

deep roots

ᵞ Results - 5 secs = too short (water didn't soak in); 10 secs = best 

for plant pots (not as deep); 30 seconds = best for shallow roots 

outdoors; 60 seconds = best for plants with deep roots

ᵞ I could include an app, in which the user could select what plants 

they are watering

ᵞ I made 4 iterations of the door and conducted a survey

ᵞ Investigated: functionality (hinge door), durability (hinge door), 

aesthetics (hinge door) and space efficiency (pull sideways door)

ᵞ Results - most effective door = hinge door design (but not most 

space efficient) (also easiest to manufacture), so best design for 

this scenario

ᵞ For the product I would make the water butts out of a UV 

resistant material - algae can't grow inside and block up tubing



Successes and failures
Problems: Solutions:

Using multiple layers of water butt for the door will be too difficult to 

manufacture and also waste materials

Used a clip-on door - requires less materials, easier to manufacture, user can 

take it on and off easily

Water won't flow through the modular water butt system Put the tubes between the water butts at the bottom and have stands of 

different heights to allow the water to flow downwards

Water doesn't turn off until the water butt is empty or the moisture sensor 

detects that the soil is wet

Coded pump to turn on for 3 seconds, before turning off

Once pump turns off, it immediately turns back on - not enough time for water 

to soak in

Coded a 10 second cool down before it can be watered again

No way of telling how wet the soil and values from the moisture sensor are 

confusing

Coded the Micro:Bit button A to show a óhappy faceô if the soil is wet enough 

and a ósad faceô if the soil is dry. I have made the threshold for being dry 

higher, so that the user can know if the plant will need to be watered soon

Pump only waters plant if sufficiently dry - can't add extra water if needed Coded Micro:Bit button B to give additional 3 seconds of water

Code for light level = 0 before the pump can turn on prevents ever watering 

plants (light sources at night)

Coded pump to turn on when light level <25, so can turn on if thereôs 

moonlight or other light sources at night

Electronics might get wet and no easy way to access A and B buttons on 

Micro:Bit

Put all of the electronics into a box (with holes for the buttons), so they won't 

get wet and the box goes above the water but, so that it is easily accessible

No way of removing the dirt and debris from the gutter filter Put the gutter filter on a removable tray

Water level may be unclear Added a floating object on string (to keep it by the door) indicate water level

ᵞ Small, long window along the side, so you can see the water level, so you know if you need to add another module and could have J źT­­³Ż º­ ­°X«
to check, avoiding UV

ᵞ Nylon filter within the pipe from the gutters, so no dirt or leaves enter the water butt
ȩ A| ´  ´ ³Xª­ÆJMӃXŵ ´­ º|X TXM³ ´ NJ« MX Ä´XT Z­³ N­ª°­´º º­ z³­Ç º|X °ӃJ«º´  ºŻ´ ÇJºX³ «zand alsosave money from not having to hire 

people to unblock the gutters
ᵞ Timer on the sprinkler system to prevent all of the water from being emptied

Changes to design specification



Final design

Main code

Pump 
turns on 
when 
soil is 
dry, not 
when 
wet

Button A

Shows 
if soil is 
wet or 
dry 
when 
button 
A is 
pressed

Button B 3 seconds of 
extra water

Hinge door Nylon gutter filter

Circuit

Water level 
indicator

Water flowFinal design sketch



Further development
ᵞ I will also include solar panel(s) on top of the water 

butts, so the pump wouldn't need to be powered by 
batteries. This would be better for the environment 
and alsowould mean that there wouldn't be any risk of 
running out of battery while the user was on holiday, 
for example

ᵞ The water butts and door will be opaque, so sunlight 
couldn't get in, so no algae could grow, covering up a 
transparent window, through which the water level 
could be seen

ᵞ Next step:
ȩ Create a CAD design and 3D print a model

ᵞ Materials:
ȩ For the water butt (and door), I will use blow moulding to 

make it out of recycled polyethylene because it is strong, 
durable, tough, and resistant to UV

ȩ To make the water butt stand, I will use vacuum forming to 
make it out of recycled polyethylene, for the same reasons 
as above

ȩ I will make the gutter filter out of nylon fabric because it is 
elastic, abrasion resistant and durable

ᵞ Providing that the rainfall in 2025 is similar to 2024 and 

the house has an average size roof for the UK, my water 

butt system will save 102010L over 2025

ᵞ Although, this isn't a realistic amount to fit into water 

butts. If there are 3 modular 500 litre water butts and the 

user uses 20 litre per day to water their garden, then it 

would take around 38 days to empty all 3. This means that 

the user could still water their garden, even if it hadn't 

rained for over a month. This means that over the year the 

user would save 7300L of water. If all of England used the 

water butts, then they would save 182.5 billion L. That is 

6% of water usage in England

ᵞ In conclusion, I believe that my project has been successful 

because I have achieved all of the testing that I planned to 

carry out and I have built a working prototype of what my 

product would look like and its function

ᵞ This links to my preferred engineering sector of mechanical 

engineering due to the use of sensors and programming to 

create an automated control system, which are widely used 

in the automotive and aerospace industries.

Conclusion



Presentation Evaluation

AES Exemplar Projects

Strengths Areas for Improvement

Provides context to the problem on the 
first two slides with discussion of aims of 
the project and initial research. 
Summarised project proposal well.

Could have condensed the proposal 
summary into one slide to give opportunity 
to talk about progress in project more.

Testing is talked about in detail with data 
presented visually, showing a clear 
understanding that testing is an important 
part of the engineering cycle.

The presentation is text heavy throughout 
and information could have been 
summarised or presented in a more easily 
accessible way in the 5 -minute time limit.

Successes and failures are discussed in 
detail with solutions, showing that the 
outcomes were iterated multiple times.

Visual evidence of final outcome is great to 
see with photos more impactful that text.



Asaph

Follow -Me Mug



Feasibility (4 marks) ςThe context of the project is 
set out well and it is easy to understand the problem 
they are trying to solve. It uses a range of skills and 
knowledge, which have been evidenced well in the 

proposal and a clear plan has been laid out to 
develop the outcomes using the engineering cycle. 

To show problem solving in action, it would have 
been good to include potential challenges of the 

project.

Creativity (3 marks) ςInitial research into the 
coding and CAD modelling parts of the project 

shows some good evidence of ideation and 
evaluative thought. The source files have been 

referenced but it would be improved by seeing initial 
sketches of shapes for the holder to show more 

original creative thought.

Technical Understanding (4 marks) ςThe project 
shows some good snippets of coding and an 

understanding of the components and software that 
will be used throughout the project. The planning 

includes clear steps of development, but it could be 
improved by having more testing included 

throughout the iterations.

Communication (4 marks) - Overall the project is 
easy to understand and has a good balance of 
written text to images. The coding snippets are 

slightly too small to be as effective as they could be
and they should be selective about the information 
they include to ensure it is concise and impactful.

Overall score ς15/20

A3 Project proposal
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Follow -Me Mug
March 2026

AIMS/PURPOSE:

Help people to transport 

their (hot) drinks hands free 

without spillage .

SOLUTION IDEA:

Create a robot which can follow 

you using a camera and motors 

coded to keep you in the centre 

of the frame

MAIN PARTS:

Å Gyroscopic cup holder

Å Tracking camera

Å Motors

Å Raspberry Pi (Microcontroller)

Interview Project Presentation
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Planning

NEEDED COMPONENTS:

(below) An Excel Sheet to 

track what components I 

had and those that were 

still needed.

Included columns for cost, 

purpose, source and 

further remarks

COMPONENTS SUBGROUPS

Tracking Camera

Å Raspberry Pi V2 

Module camera

Å Raspberry Pi 

(microcontroller)

Å Stand/Platform for 

camera

Motor Setup

Å 2x DC motors

Å TB6612FNG Dual Motor 

Driver

Å Battery Pack

Å Microcontroller

Cup Holder

Å 3D CAD modelling 

software 

(Onshape)

Å Access to 3D 

printer 

US distance sensor (optional 

precaution)

Å Ultrasonic distance sensor

Å Logic level converter 

(voltage between Pi and 

sensor vary)



3D printed 
Cup Holder

DESIGN PROCESS:

Å Researched other 3D printed 

cup holders

Å Decided to use a gyroscopic 

design ²reduces spillage 

likelihood

Å Constructed 3D model on 

Onshape using dimensions 

from mugs in my home

PRINTING
PLA 

- Cost effective

- Made from renewable resources

- Smooth surface finish

10% infill 

- Provides structure

- Lighter than a solid print

- Reduced printing cost

- Shorter print time

10% infill
Cup holder in 

protype



Motor Setup
CIRCUIT COMPOSITION:

TRACKING CODE:
Å Functions for 

moving left, right 

and driving straight 

ahead (called within 

the camera tracking 

code)

Å Uses the assigned 

GPIO pins to control 

the direction of the 

motor®s rotation

Å Sets speed at which 

the motors rotate

Å 2 motors with encoders

Å TB6612FNG Dual Motor Driver

Å Battery Pack (separate from 

Raspberry Pi power source)

(above) Planned motor 

circuit on Cirkit Designer

Process:

- Design circuit 

with Cirkit

Designer (EDA)

- Purchase 

necessary 

components

- Test and modify 

wiring 

connections

- Solder wire 

connections 
Physical circuit
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Camera 
Tracking Code

OBJECT 
SELECTING

- Draws box around chosen 

object

- Draw zone lines (defines 

which direction to turn)

- As object moves between 

zones, turn_left () and 

turn_right () functions are 

called (turn the robot by 

increasing speed of one of 

the motors

TRACKING CODE

- Draw box around object you want to 

track

- Assigns dimensions of object/frame 

from selected box

- Assigns a centre point to the frame

As shown in the picture to 

the left, the box and centre 

point follows moving object.

When the blue centre point 

crosses the zone lines the 

motors should either turn 

left/right to re -centre the 

object.



Evaluation & 
Next Steps

AREAS TO IMPROVE:

Planning

- Set specific deadlines

- Use a Gantt Chart to stay on track

- Simulate code through Cirkit

Designer/Tinkercad

Building

- Soldering precision/quality

- Plan component arrangements

- Test components individually

Coding

- Save initial code as separate files

- Make larger functions for Camera tracking, 

motor control etc

NEXT STEPS:
Test  robot in different environments 

(varying backgrounds)

Setup Ultrasonic Distance sensor safety 

system

Design custom robot base and laser cut (to 

house the electrical components securely)

Research and 

implement smooth 

driving code ²

potentially use 

encoder wires from 

motors to monitor 

rotation

Explore integrating AI 

technology into 

project

Explore potential 

additional applications

Current robot



Presentation Evaluation

AES Exemplar Projects

Strengths Areas for Improvement

Good summary of proposal brief to provide 
context of the project.

Minimal information on successes and 
failures with evaluation of how to improve. 
This may have been delivered verbally but 
it would have been nice to see some more 
evidence of this on the slides.

Planning using Excel sheet shows technical 
knowledge of costings and is a good 
process to explain engineering decisions.

More information on testing and changes 
made based on results.

Great summary of information throughout 
with a good balance of text and images.



Alastair

Laminar Flow Test Tunnel



Feasibility (3 marks) ςThis project is ambitious and 
has some excellent analysis and evaluation of the 
initial idea to develop. There is evidence of CAD 

modelling and prototyping using 3D printing. 
However, there is little planning of how development 
will be completed and how testing will be completed 

against the aims of the project. 

Creativity (4 marks) ςThe concept is interesting 
and unique compared to lots of other problems 

explored. The proposal uses a range of techniques to 
communicate initial ideation and there is some 

great evaluation of the issues that need to be solved 
throughout the project.

Technical Understanding (5 marks) ςThe proposal 
clearly shows skills in CAD modelling, technical 

drawings and prototyping, which have been 
evaluated and improvements suggested. The 

candidate shows a developed understanding of 
engineering principles, but evidence of next steps 
are essential to understand how the engineering 

design cycle will be used for iteration.

Communication (4 marks)  - The visual elements of 
the proposal clearly communicate the initial; 

ideation and suggested path forward. There is a 
lot of useful information to support someone if 

they were to continue with the project. However, 
t he proposal does show a bit too much of the initial 

development rather than the project planning, 
which would be better to show in the project 

presentation during interview.

Overall score ς16/20

A3 Project proposal



Affordable compact wind tunnel 
design for schools

Arkwright Scholarship Presentation

March/April 2026

Interview Project Presentation



Problem statement & Project Aim

AIM
To design a compact and low-cost wind tunnel that can 
be made and used in schools:

ü Goal is to provide design files and build instructions 
for schools

ü Enables schools across the UK and beyond to build 
their own wind tunnel

ü Helps make Design and Technology more accessible

CHALLENGES
Many state schools cannot offer as many DT opportunities 
as they would like to due to limitations such as:

1. Parts for wind tunnel are too expensive
2. Current wind tunnel designs take up too much space

REQUIREMENTS
1. Compact and smaller than most existing wind tunnel 

models

2. Made using cheap and easily available materials
3. Simple to manufacture and assemble so it could be 

built in schools using only a 3D printer and a laser cutter
4. Capable of testing the aerodynamics of small drone 

components



Technical Analysis
INSPIRATION
ü Inspired by a 3D-printed air purifier I previously 

built to reduce toxic fumes from my printer.

ü While improving that design, I designed and 
assembled a custom fan system to increase 
airflow through the filter.

ü During testing, I realized the same airflow 
system could be adapted for use in a small wind 
tunnel.

ü The next step was to design a diffuser to 
straighten the airflow entering the test chamber.

ü This improves flow consistency and 
measurement reliability during testing.

ü Intersection of multiple areas of engineering, 
including design, materials research and testing

RELEVANCE
ü Enables schools to test the aerodynamics of 

small components and models.

ü Provides a low-cost way to demonstrate 
aerodynamic principles in a classroom 
environment.

ü Allows students to experiment, measure forces, 
and compare designs using real data.



Material & construction choices
Material Area of Use Pros Cons Selected / 

Not Selected
Reason for 
Selection/Omission

PLA
Fan casing, wind 
intake and mount for 
load cells

Low cost, easy to 
print, accurate prints

Brittle and softens at 
moderate heat Ѹ Easy for schools to 

print and inexpensive

TPU
Vibration damping feet 
and easy fit casings for 
parts

Flexible and durable, 
good casings

Harder to print and slower 
printing X Flexibility not required 

for most of the model

PETG Structural parts such 
as wind intake 

Stronger than PLA and 
more heat resistant

Can be slightly more 
expensive and increased 
stringing in print

Ѹ Used where higher 
strength is required

Acrylic
Wind tunnel test 
section and viewing 
window

Transparent, smooth 
surface, easy to laser 
cut

Brittle and can crack if 
stressed and can be slightly 
more expensive

Ѹ
Allows clear viewing of 
airflow and test 
models

MDF Frame or housing 
panels

Cheap, easy to cut 
and machine

Gets destroyed in water 
and breaks quite easily X Less durable and not 

transparent

Aluminium Frame or structural 
supports

Strong, lightweight 
and durable

More expensive and harder 
to manipulate in schools X

Difficult to machine 
with typical school 
equipment

Plywood Alternative frame for 
test section

Stronger and lighter 
than MDF

Rougher finish and can 
splinter X Other materials are 

better suited (acrylic)

MATERIAL
ü Materials were compared and 

assessed to balance strength, 
affordability, and availability before 
selecting the most practical option

ü Focus on sustainability and reusing 
components and materials that are 
easy to source in school 
environments



Design process: Fusion model
MODEL
ü Model designed in Fusion 360 to 

accommodate complexity of 
project requirements.

ü CAD model includes main 
components of the wind tunnel 
proposal тfan housing, diffuser, 
test chamber, air intake. 

ü Iterative design approach to 
ensure functionality 

ü CAD files can be exported for 3D 
printing to realize the digital 
design

Diffuser

Test chamber

Wind intake

Fan housing

Motor case



Next Steps and Conclusion
To complete the project, the following 
components still need to be 
developed to finish the prototype 
build:
1. Intake nozzle
2. Anemometer to measure wind 

speed
3. Force balance with a load cell to 

measure force on the test part 
through the mounting rod

4. Load cells to measure lift and 
drag

5. Arduino microcontroller to 
record and measure the load 
data

Altitude Wind Tunnel (AWT) website: www.nasa.gov/altitude-wind-tunnel/
ü The Arkwright Scholarship 

would help me finish this 
wind tunnel prototype

ü Funding would allow me to 
buy the remaining parts 
needed to complete the 
model and potentially add 
optional features

üMake the design freely 
available for schools to use

Once the prototype has been built 
and tested, the design and 
accompanying instructions will be 
aggregated to create a full set of 
instructions for schools to build the 
wind tunnel.



Presentation Evaluation

AES Exemplar Projects

Strengths Areas for Improvement

Good summary of project aims and 
requirements on second slide to share 
understanding with interviewers.

Use the first slide to summarise the context 
of the project so that future slides can be 
used to talk about progress of the project.

Evaluation of materials great addition to 
show design decisions made with 
reasoning to back it up.

CAD model could be explained with 
reference to why design choices were 
made and the outcome they would have 
on the functionality of the final product.

Good to outline next steps as the project 
ǿŀǎƴΩǘ Ŧǳƭƭȅ ŎƻƳǇƭŜǘŜŘΦ

Include more visual evidence of 
development and testing through photos 
or adapted CAD models.



Elsa

LED Pocket Gaming Device



Feasibility (4 marks) ςThis project proposal is based 
on a computer science project started at school and 

has developed into an extended physical project. 
Therefore, there is clear structure for future 

development using the engineering cycle. Potential 
challenges have been explored which shows 
evaluative skills, but it could be improved by 

showing more elements of testing throughout the 
iteration.

Creativity (4 marks) ςThe problem is not 
necessarily original, but the initial development of 

the coding and initial design sketch shows good 
creative thought. Ideas for future development have 
ŀƭǊŜŀŘȅ ōŜŜƴ ŘƛǎŎǳǎǎŜŘ ŜǾŜƴ ƛŦ ǘƘŜȅ ŎŀƴΩǘ ōŜ 

completed in the limited timeframe, which shows 
that the candidate is thinking like an engineer.

Technical Understanding (5 marks) ςThe 
engineering cycle has been clearly followed when 
completing the project proposal. There is evidence 

of researching into components to make the 
physical electrical circuit and the plan is realistic and 
will show a range of skills throughout development.

Communication (4 marks)  - The proposal does not 
feel overloaded with information but provides a 

concise summary of the project and it is easy for the 
reader to know what to expect from future 

developments. The coding snippets are slightly too 
small and to improve this proposal the candidate 

should consider selecting the most important parts 
to show technical knowledge.

Overall score ς17/20

A3 Project proposal



LED POCKET GAMING DEVICE

Aim:

Create a prototype of my device that can be used to play a fully functional 
electronic game of noughts and crosses using a Raspberry Pi Pico.

Engineering interests:

Although this project focuses on software and electrical engineering it still links 
to my interests in mechanical engineering as, within modern engineering, 
understanding how to integrate electrical systems with mechanical systems is a 
key skill.

Interview Project Presentation



PROJECT PROGRESSION

Since my application I have:

Á Researched Raspberry Pis (as well as other microcontrollers) 
to decide what would best fit my needs 

Á Learnt how to use micro python to program for/ control 
hardware with a Raspberry Pi Pico as this was the first time I 
have done anything like this

Á Used an online simulator to create a virtual initial prototype 
to explore what components I would need and how to alter 
my code to work with hardware not just in a virtual space

Á Built my initial prototype

Á Troubleshooted and tested my initial prototype and added 
additional functionality to prevent cheating and allow the game 
to be played an infinite number of times.

Á Developed my design ideas for a final product



COMPONENTS AND 

MATERIALS FOR 

INITIAL PROTOTYPE

Á Raspberry Pi Pico

Á Breadboards

Á RGB LEDs

Á Momentary Push Buttons

Á Jumper wires and Flat 

connectors

Á330 Ý resistors



PROBLEMS I ENCOUNTERED

Difficulty converting code to fit with physical inputs

ÅCode doesnõt wait for an input to continue as it does when taking a written 
input

ÅMust be constantly checking for an input (momentary change in state of the 
button)

ÅLatching buttons were a possible solution but these were not compact 
enough to fit my design

Not enough GPIO pins on the Pico

ÅStripped back any unnecessary in/outputs

ÅCombined the red and blue LED into one output

ÅPermanent solutions:

ÅUse a MCP23017 (GPIO expander) to add more connection points

ÅGPIO expanders are stackable allowing the flexibility for additional future 
development.

Faulty breadboard connections 

ÅConfirmed that connections were causing the problem (i.e. not an issue with 
the software or other components)

ÅRerouted the faulty connections as a temporary fix

ÅFinal model will use soldered connections on a perf board, so this will not be 
a problem



CAD DESIGNS

Overall Model:

Á Perf board with electronics soldered 

to it

Á Posts to raise perf-board off 

base(made from an insulator)

Á Raspberry Pi Pico ( and MCP23017) 

seated under perf board in base

Á 3D printed hollow base

Button:

Á Hollow opening for led to sit in

Á Push button attached to 3D printed 

structure

Á 3D printed from translucent light 

diffusing filament to evenly diffuse 

the light from the LED



NEXT STEPS
Á Learn how to program and connect a GPIO expander

Á Make a second prototype with full functionality including all 9 LEDs having a 
full range of colours

Á Once the electronics are complete, I will solder them to a perf-board to 
attach them permanently 

Á Make to-scale CAD models to fit the electronics

Á Research 3D printer filaments (specifically for light diffusion)

Á 3D print casing and assemble final prototype

Á Possibly add more components such as a buzzer and create new code for 
more games to play on the device

Complete more in-depth research on 

exact materials (e.g. chose which 

Raspberry Pi will best suit my needs and 

research materials for producing the 

buttons so that they diffuse the light)

Buy components 

to build initial 

design iteration.

Begin to assemble 

the electronics using 

breadboard so that I 

can easily fix any 

mistakes.

Convert code to micro-python and 

change the functionality to take 

input from the buttons and output 

to  the LEDs

3D print casing 

and buttons and 

assemble final 

product.

Work on aesthetics by 

using CAD to design 

the casing and buttons 

to fit the electronics.

Once electronics are 

finalised, I will solder 

them  to a perf board so 

that they are more 

secure, robust,  and tidy. 

Build prototypes of the button 

design and continue to update 

and improve  the design until it 

is fully functional, user friendly, 

and robust.

Next 

steps



Presentation Evaluation

AES Exemplar Projects

Strengths Areas for Improvement

Used first slide to summarise project aims 
and second slide to detail the progress 
made in the project since submitting the 
proposal. It primes the presentation to be 
all about progress and development.

Better if the prototypes and images were 
evaluated more to show analytical 
thinking. This may have been completed 
verbally but would be nice to see evidence 
on the slides.

Good visual evidence of development 
throughout.

Problems were outlined and the solutions 
were identified to show that the 
engineering cycle was used throughout the 
project.

Next steps slide made reference back to 
project proposal to show how much was 
completed in the timeframe.



Luke

The Hive



Feasibility (4 marks) ςThis project is focusing 
heavily on architectural engineering and therefore 
this could pose a problem when looking at future 

development opportunities. However, the candidate 
has laid out clear next steps that predominately 

focus on digital outcomes and with some elements 
that could be prototyped on a small scale.  A slight 
concern would be opportunities for testing included 
within development and safety considerations for 

the people living in the HIVE.

Creativity (5 marks) ςThis project has a huge 
impact on the wider world and it has been clearly 
researched and ideated using CAD modelling to 
show potential in the project. It is an interesting 

solution to a thought -provoking problem

Technical Understanding (5 marks) ςThe project 
proposal includes defined links to the engineering 

design process and has information about materials, 
costs and other features that show a developed 

understanding of engineering principles. The future 
step show that there will be more problem solving in 
regard to a wide range of elements that will help the 

project see success.

Communication (5 marks)  - The proposal is easy to 
follow and tells a compelling story. Every piece of 

information adds context and clarity and the visual 
elements balance well with the text. The document 

flows and is of a professional standard.

Overall score ς19/20

A3 Project proposal


