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Equipoise Brief
Design a plastic product commonly used outdoors in our 
natural environment. It should represent high quality and 
value for money rather than low cost.

Product
A reusable plastic gas canister for outdoor cooking, with a 
generatively designed stand for stability on rough terrain.

Awarded 3rd prize in the UK-wide Design Innovation in 
Plastics 2021 Competition.
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Stable and portable stand

Research and concept selection
Carried out surveys and expert interviews with camping, 
dog walking, and gardening user groups.

Selected camping stoves as an area of focus. Identified pain 
points via real world testing of existing products.

Selected concepts addressing stability on rough terrain and 
the disposable nature of gas canisters from 30+ ideas.

50% lighter and 50% more 
stable than competitors.

Employed force calculations to derive the relationship 
between leg length and tipping stability. Designed a folding 
mechanism to allow the stand to fit inside the pot while 
maximising the length of the legs.

Learned to use generative design in Fusion 360 to minimise 
the mass of the three stand components. 

Later redesigned with a draft angle to ensure injection 
moulding compatibility, as 3D printing would be infeasible.

3D printed partial and complete prototypes to validate joint 
clearances and test the folding mechanism.

Ultralight plastic gas canister
Selected a spherical shape to minimise stress due to 
internal gas pressure and therefore minimise wall thickness. 
Optimised wall thickness with stress calculations and 
validated with FEA analysis.

Made changes to ensure a smooth, uniform surface after 
selecting blow moulding as the design process.

Used Excel functions and macros to automatically optimise 
for and compare several materials, with data sourced 
from Granta Edupack. Selected Ultem for its strength, 
environmental durability, and cost.
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A resizable plant pot that grows with your plant. Auxetic 
structure can expand in both directions. Flatpack delivery 
and recyclable materials reduce environmental impact.

BriefPermaPot Product
Design a plastic product to enhance life in a city environment 
and save resources, for use in a flat or whilst commuting.
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Material selection and testing

Design for manufacture
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Delivered in a letter 
and lasts forever.

Selected polypropylene for its living hinge abilities, allowing 
expanding panels to be manufactured from a single sheet.

Hinge dimensions were optimised through iterative 
prototyping and testing until failure by fatigue. Various 
hinge sizes were cut with each prototype to speed up the 
testing process and save material. While some hinges failed 
after a handful of cycles, others survived thousands.

Selected waterjet cutting as the manufacturing process 
for its low temperature operation. Laser and CNC cutting 
caused the material to melt and deform, resulting in a high 
failure rate and a poor surface finish.

Liaised with a waterjet cutting company on appropriate 
tolerances. Hinges were redesigned to have looser 
tolerances to enable the stacking of four sheets on the 
waterjet cutter, significantly cutting down on machine time.

Generated engineering drawings, general arrangement 
drawings, and layplans in Solidworks to aid communication.

Elements of the saucer were designed to make use of 
offcuts of the pot’s side panels to minimise the waste 
fraction.
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Brief
Create a group engineering proposal to tackle fuel poverty 
on the Isle of Arran.

Arran Hydro 
Scheme

A collection of small run-of-river hydro schemes scattered 
across the mountainous island, improving upon the limited 
supply of electricity from the mainland and decreasing 
dependency of gas generators.

This work led to an internship fulfilling a similar role for 
offshore wind turbines at Xodus Group.

Solution
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Specifying the pipes

Location selection

Optimising every detail to 
maximise return on investment.

Quickly picked up the technologies, nomenclature, and 
design process of hydro schemes. Learned to use a new 
mapping software - QGIS - to aid with the selection of 
suitable hydro scheme locations.

Potential sites were evaluated based on change in elevation, 
rainfall catchment, gross power output, accessibility 
and environmental preservation to maximise the power 
generation for the cost.

Created a spreadsheet using fluid mechanics equations to 
calculate the energy losses throughout the pipe based on 
pipe diameter, material, length, joints, valves, and bends. 
This allowed me to optimise these properties to get the 
most power for money and minimise the investor payback 
period.

Working within a team
Led a multidisciplinary sub-team of three engineers 
developing the technical specification of the hydro 
installations.

Organised regular meetings and set up communication 
channels.

Introduced the double diamond design methodology to 
other engineers, creating structure to our team’s work.

Received a very strong peer review leading to a top grade.
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A trinket dish inspired by the Scottish mountains.

Product
Design, manufacture and sell a batch of 10 giftware 
products.

BriefCaip Beinn
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Miniature prototypes were made to test single aspects such 
as colour, texture, tolerances and casting techniques, while 
minimising the amount of expensive silicone mould material 
used.

Prototyping

3D model created from Ordnance Survey contour mapping 
in QGIS.

Learned mesh modelling tools and techniques to transform 
mountain model into hollowed lid with a lip and organic 
edges.

Dish modelled from lid in Fusion 360.

3D printed both parts with HP technology and used to 
create silicone moulds. The complex form of the lid required 
a more advanced two-part mould.

Moulds were used to cast 10 dishes by hand with various 
colours of Jesmonite.

Laser cut cork bases with engraved mountain names were 
adhered to the bottom of the bowls.

Production process

Unique handmade dishes, enabled by 
Multi Jet Fusion 3D printing technology.
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