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The automobile revolutionised common travel when it was first 
invented in the late 19th century. Since then not too much has 
changed most of our modern day cars still run on dirty, non 
renewable fossil fuels. Electric cars have come and gone over the 
years but they have all too often failed to compete with the range and 
affordability of petrol and diesel powered cars. However, with fossil 
fuels slowly running out, battery technology getting better, and 
consumers becoming more conscious of the harm they are causing 
the planet electric vehicles are making a strong resurgence. 
Companies such as Tesla that didn’t exist a couple of years ago are 
now multi billion dollar companies all thanks to the electric vehicle 
(and Elon Musk). Now is your chance to get your ‘foot in the door’ of 
an exciting, expanding industry. This year in Level 3 Design 
Technology you have the opportunity to design, make, test, race, and 
evaluate a fully functional electric vehicle capable of carrying a 
single occupant to compete in the EVolocity Schools Challenge. 



Brief - Attributes
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The design for your vehicle should allow for it to be quick while remaining as energy 
efficient as possible this will allow you to be competitive in the economy run. 

You may wish to develop, change or adapt the supplied controller to improve its 
performance, and in turn the performance of your vehicle.

You may wish to compete in the open innovation challenge and design or integrate one 
or more of the following systems Speedometers, Cruise control, GPS, Storage solutions, 
Telemetry, Steering systems, Drift ability.

We live in a world with a growing demand on resources, your vehicle should be built 
with as little waste as possible, using the most sustainable practices you can. 

Your vehicle should have an overall pleasing aesthetic. This will ensure it is socially 
accepted by the public and your target audience while also giving it a better chance of 
doing well in the ‘show’ category.



Brief - Key Attributes and 
Specifications

Key Attributes

-Your vehicle must have a good braking 
system to ensure it is safe and can 
compete effectively in all the 
performance competitions. 

-Your vehicle needs to have good 
handling so you can confidently, and 
safely control it when driving and 
competing in the performance 
competitions

-The motor on your vehicle will need to 
have a mechanism that allows you to 
quickly disengage the drive to the wheels 
so it can perform well in the rolling 
resistance challenge. (Not important)
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Specifications 

-The EVolocity Schools Challenge has a strict 
set of rules and guidelines that will need to be 
adhered to in order to be able to successfully 
compete the vehicle. Your vehicle must comply 
with all of the relevant specifications of the 
competition. You can find the specifications 
and limitations for two wheeled vehicles here, 
and three or more wheeled vehicles here.

-Your vehicle will be assembled and 
constructed in ‘the garage’ therefore it must be 
designed so it can easily fit out the door which 
is 950 x 1950mm

-I will be competing in the 1kw open category 
and I will be adhering to the regulations 
supplied. Further details are available here. 



Brief - Key Attributes 
Key Attributes

My design should take advantage of materials to assure it is as lightweight as possible in 
order for the vehicle to accelerate as fast as possible. 

My vehicle should be built from as much recycled and resourced material as possible and 
with as little waste as possible thus increasing the sustainability of the car and decreasing 
the cars footprint.

My vehicle should be designed to be aesthetically pleasing. This will create attention and 
allow it to be socially accepted by the public and our sponsors and judges while also giving 
it a better chance of succeeding in the ‘show’ category.

Must have a short wheelbase of at minimum 1 metre to increase performance of handling 
and allow us to compete in street circuit.

The vehicle should be durable and reasonably strong in order to withstand the forces applied 
during testing phases and competing.

My car should be structurally sound and constructed so that the safety of the driver is of 
most importance. Must keep the driver safe in a collision.
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Context considerations
Design/aesthetics:

For the aspect of the design and aesthetics of our car I must take into 
consideration several different things in order for the finished product to 
not only function to the best of it's ability but also have an appealing design 
and look. During the design process I will make that the car stream line and 
slim to assure that the aerodynamics are not compromised. The design 
must also be appealing to our stakeholders as this will attract sponsorship 
and attention from the competition. 

Chassis 

During the design and building stages of the chassis I must consider the 
specifications stated in the brief for the car. Certain features of the the chassis 
such as the roll cage must be considered and adhered to during this stage. Also 
to improve the overall specs of the car (speed, acceleration, handling etc..) the 
chassis will need to be light but also strong. To do this I must research 
materials to use that fit this description.

Body Work

As Well as looking its best, the Body must be built from long lasting strong 
but light material to make sure the strength of the car is not comprised 
and safety is retained for the driver.
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Context considerations
Aesthetics
It is important that my vehicle be aesthetically pleasing from a product point of view, as it is 
supposed to be a desirable product that people will want, so in addition to performing well, it 
has to look good. As in all things, however, there must be a balance, and this bodywork must 
not compromise the performance or safety of the cart in any way. I have to ensure that this 
bodywork isn’t too heavy, and if it could be aerodynamic as a plus, that would add another 
reason for it to be on the cart.

Balance between Performance, Safety, and Reliability
I consider performance, safety, and reliability as three parts of the same issue. Often these 
three values revolve and relate almost entirely to weight. The cart being light will increase 
performance, both in terms of acceleration and deceleration. However, the addition of 
components that are more structurally sound and reliable will increase the weight of the cart 
and decrease performance. We cannot simply disregard safety, from a common sense point of 
view and the rules of the competition, safety in our cart is an important thing to have. This is 
why carbon fibre is such an exciting material to work with, as it has an incredible degree of 
structural integrity and rigidity for it’s weight. This will allow us to push the cart further in 
terms of performance without sacrificing safety or reliability.

Innovation
Our design should be innovative, to meet the context of design technology philosophy and that 
of the competition. We can innovate through thinking outside the box and using radical new 
ideas to approach and solve old problems.



INITIAL
RESEARCH
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PREVIOUS ENTRIES
This previous car has been built and designed to be slim and 
streamline thus increasing aerodynamics and lessening the 
friction from air resistance allowing it to accelerate and drive 
faster. I want to take inspiration from this design as it will allow my 
own car to advance in its performance. While making the car 
streamline I will have to make sure that I leave enough room for the 
driver and internal components of the car. 

This car from last year's competition has used carbon fibre to build 
there body. Carbon fibre is a super light and super strong material. 
By using this material in the production of the car this team has 
effectively reduced weight while increasing the durability of their 
car. I would like to incorporate this into my own design as it is 
effective for weight reduction and also safety for the driver

This car has an appealing body design. Its brushed aluminum with 
angular shape is minimalistic and appealing. This makes the car 
catch more people's attention and also is more appealing to 
sponsor who are considering sponsoring the vehicle. It also 



INSPIRATION
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Formula SAE: Formula SAE is a student design competition. It is 
international and focuses on students design in formula-style race 
car that run off a battery. This competition is very similar to our 
Evolicity competition and i have been inspired by the design and 
concepts of the formula sae cars. These cars have been designed 
to be very aerodynamic and streamline. The technology behind 
them is very innovative and i have taken certain aspects to use in 
our own car.

Tesla Roadster 2020: Tesla is an innovative and technologically 
advanced company that specialises in highly advanced electric cars 
that are leaps and bounds ahead of anything else on the market. They 
have dominated the consumer market and are known for their 
innovative technology and sleek design. The tesla roadster is one of the 
best cars in the game that is why I am taking a lot of inspiration from 
it. I'd like to incorporate a sleek design whilst packing the car full of 
advanced technology and innovative thinking.

Formula 1 Mclaren: Formula one cars are design for 
aerodynamics and downward force for traction on the road. Not 
only this but the end up having a very appealing futuristic look 
to them. After researching these cars I gathered many different 
design aspects and incorporated them into my own concepts. 
These aspects include the wings, body and aerodynamic shape.



SPECIFIC AREAS

11

Chassis: A chassis is the load-bearing framework of an of our car which will 
structurally support the body work and also be the support for the axle and steering 
system.  It will provide a strong place to fix the motor and gear system to and also to 
fix the drivers seat to. We must also design the chassis to act as a roll cage to make 
sure our vehicle fits the entry requirements for Evolocity. In order for our chassis to be 
highly efficient it must be made out of strong yet light material. This material must 
be able to have a lot of force applied over it and be able to withstand crashes and rolls 
in the worst case scenario that tans a bad driver. One material that fits this brief is 
steel. Steel is strong, stiff, formable, widely available and cost-effective and it’s for 
these reasons it continues to be the material of choice for the chassis’ of most cars 
on the market today. Conventional micro-alloyed high-strength steel grades remain 
the most commonly used in chassis applications because this product family offers 
designers a cost-effective material featuring the necessary strength combined with 
excellent durability performance. 

Body Work: For our car we will have a carbon fibre body overtop of our 
chassis to protect our electronics and components and also protect 
our driver. As Well as for safety it will make the car more aerodynamic 
and For the material we have researched all the options and have 
decided to use carbon fibre as it is highly durable flexible and strong 
under high impacts. It is also relatively easy to lay up and we can 
source it for a cheap price from a local business. This carbon fibre will 
look aesthetically appealing and also protect our car incase of a crash.



DESIGNS &
EVALUATION
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INITIAL CONCEPTUAL 
DESIGNS

Air moves faster underneath causing the pressure 
of the air to decrease. The difference in pressure 
creates a greater downward force on the car.

1-1.2 Metres wheel base

Very appealing design based on 
formula one cars however looks 
hard to manufacture and is not 
original

Will be difficult to make. 
Looks futuristic and 
appealing

Sleek and aerodynamic design and will 
be relatively simple to build

Looks 
aerodynamic and 
aesthetically 
pleasing. Extra 
wings will provide 
downward force 
increasing 
handling and 
cornering.
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ONGOING RESEARCH
Aerodynamics:
After designing different concepts of cars I wanted to further research 
aerodynamics and air resistance to see if the shape of my designs would have an 
impact on it's performance.In several of my designs I have put wings or spoilers or 
air vents to create downforce and less air resistance ,however, most aerodynamic 
devices on vehicles are more effective at high speeds, as aerodynamic forces 
increase with the square of air velocity. If this is the case then adding spoilers and 
wings to our car will have little to no effect. Race cars and some higher-end sports 
cars tend to have wings that work the same way as airplane wings (just upside 
down). From my research i have found tha to add a noticeable amounts of grip to 
one end of a car, it would take an extra 10 percent of
downforce relative to the weight of the car to notice 
any benefit at all. So if we were to add a spoiler and 
or wings of sort to our design we would have to be 
going at speed of 100 km/h for it to be having a 
major benefits to us. However because we are 
predominantly focusing on the drag race category, 
having wings on our car would create more drag
than it would downforce. Thus meaning, to fully
take advantage of aerodynamics we should be
focusing on the actual aerodynamics of the body 
and making sure that the body is sleek and has minimal drag.



CONCEPTUAL 
DESIGN
#1

15
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CONCEPTUAL DESIGN #1
EVALUATION

List your attributes from 
your brief below 

Fitness 
for 
Purpose 
1–5

Stakeholder/s
rank

Lightweight
Performance

4 3

Aesthetically Pleasing
Social

4 5

Aerodynamic
Performance

2 3

Low Centre of mass
Safety and handling

4 4

Driver Safety
(Is it safe/ structurally sound)

4 4

Short Wheel base
Handling

5 4

Ease of Assembly 4 4

In most areas this design is fairly 
strong. It scores well in all areas 
except for aerodynamics which can be 
fixed by making the body slimmer and 
reducing and drag on the outside of 
the body. It is easily transportable as it 
fits the dimensions of team mates 
truck so we can take it to and from 
school. The design will be relatively 
simple to make as we will use carbon 
fibre and a mold, all i need to do is to 
round edges off so that we have no 
points of weakness in the fibre.This 
design is also appealing and good 
looking so will draw attention to our 
sponsors. We will be able to take it 
apart after wards and sell it to reduce 
waste and to recycle all our parts and 
we will be using recycled parts and 
carbon fibre n the first place. This 
design is fitted with a sturdy roll cage 
attached to the chassis which will help 
keep the driver safe and unharmed in 
the event of a tipage or crash.
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CONCEPTUAL 
DESIGN
#2
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CONCEPTUAL DESIGN #2
EVALUATION
List your attributes 
from your brief below

Fitness for 
Purpose 1–5

Stakeholder/s
rank

Lightweight
Performance

2 3

Aesthetically Pleasing
Social

3 2

Aerodynamic
Performance

2 3

Low Centre of mass
Safety and handling

4 4

Driver Safety
(Is it safe/ structurally 
sound)

3 1

Short Wheel base
Handling

2 2

Ease of Assembly 2 2

This design scores fairly poorly, it only 
exceeds in COM which can be easily 
replicated and introduced into other designs. 
This design is also rather large so it will not be 
easily transportable and will be heavy 
meaning performance won't succeed as 
much. The design looks alright but it is 
nothing special and so won't stand out out 
and be pleasing to our sponsors and judges. 
This design also has a complex build process 
and will be very hard to manufacture and will 
need lots of material. This will mean that we 
will have to maintain this tricky body work 
which will be much harder than a more simple 
body. Even though it will use an abundance of 
carbon fibre, we will source this material 
second hand in scraps thus meaning that we 
reduce wastage and take advantage of 
recycling. As far as safety goes, this design is 
not built to be safe and the driver would be 
relatively open and exposed in the event of 
crash. This could be improved on however 
this design is to weak in many areas so it is 
not worth developing it anymore. 
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CONCEPTUAL 
DESIGN
#3
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CONCEPTUAL DESIGN #3
EVALUATION
List your attributes 
from your brief below 

Fitness for 
Purpose 1–5

Stakeholder/s
rank

Lightweight
Performance

4 3

Aesthetically Pleasing
Social

4 5

Aerodynamic
Performance

2 3

Low Centre of mass
Safety and handling

3 4

Driver Safety
(Is it safe/ structurally 
sound)

4 5

Short Wheel base
Handling

4 4

Ease of Assembly 0 1

This design not only looks amazing and 
sleek but ticks many other boxes of the 
brief, however has one big problem. Due 
to it's amazing looks and large spoilers, 
it will be very difficult to manufacture 
under the time restraints we have. I feel 
that this factor makes this design 
unachievable in the amount of time we 
have.This car is also not very 
transportable due to the large number of 
wings and large spoilers it has, therefore 
making it difficult to move it in and out of 
the workshop and to and from events. 
We could make them detachable but 
again this is unrealistic in the time we 
have. This vehicle is very appealing and 
would draw great amounts of attention 
during events however it's design could 
be a risk. In the event of a crash the 
spoiler and wings could very easily 
break off and potentially injure someone, 
this is something that we must consider 
greatly as we do not want to put people 
in harm's way. On a better not this car 
would be made from recycled and 
reclaimed carbon fibre and is an electric 
vehicle which makes it very eco friendly.



STAKEHOLDER FEEDBACK
CORE COMPOSITES
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Concept 1:
“This concept is very simple yet surprisingly nice to look at. 
I think you'd benefit from having less edges on the body 
work, That'll make it stronger and easier to carbon fibre”
“You may want to make the body less bulky as it may affect 
the aerodynamics of the car.”

Concept 2:
“This concept is less appealing and is quite bulky. It will 
also be relatively hard to make from carbon fibre as it 
has areas that are concave and so will not let you easily 
use a mold”

Concept 3:
“Although being very aesthetically pleasing you will have a 
hard time manufacturing those wings and extra bits. You 
might have to consider whether or not they are worth the 
trouble and will they actually make a difference to the 
performance of the vehicle.”



STAKEHOLDER FEEDBACK
CORE COMPOSITES
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FEEDBACK ON OVERALL PROJECT:
During our visit to core composites they gave us tips and suggestions to 
help us on our vehicle build and design process. One of the main areas they 
focused on was the carbon fibre body we plan on building.

CARBON FIBRE-Stakeholder Feedback

An important piece of advice was to focus on having no/minimum edges in 
the design for the carbon fibre bodywork. This is because carbon fibre is 
weaker when laid up together over and edge, thus meaning if large amounts 
of pressure is applied to edges on our design it would be more likely to 
break. By improving this we will improve the structural integrity and safety 
of our car.                                                     

Another piece of advice for carbon fibre was to create a vacuum bag (with a 
bag and mastic tape) and mold and vacuum bag the body work over the 
mold. This will give the body a nicer finish and also a more quality stronger 
finish. They also recommended using 5 layers of carbon fibre on the body to 
assure a strong and durable shell to keep the driver safe.
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FURTHER RESEARCH
VACUUM BAGGING

Vacuum bagging is when a composite that is laid up and wet out is then put under 
vacuum to compact the laminate and force out the excess epoxy. The process of 
vacuum bagging removes air pockets and makes your finish more quality and 
durable. We will be using Carbon fibre and epoxy to create our body work so i want to 
research what materials we will need to make a vacuum bag and how to do it.

In order to make this work we will need Sealant tape, Release fabric, Breather fabric, 
a Vacuum bag and a vacuum. 

First we will lay up the first layer of our mold with carbon  fibre and epoxy we will 
need to make sure our workspace is clean to ensure quality finish. Next we will lay 
down a layer of sealant tape around the perimeter of our mold, leaving some space 
between it and the laminate. Then our release fabric should be laid directly on top of 
the wet laminate. Note from research: Release fabric leaves a textured finish when it is 
removed, reducing the need for surface prep before secondary bonding.  Next we will put a 
layer of breather fabric over top. The breather fabric absorbs the excess epoxy and air 
flows easily through breather fabric allowing the air to be evacuated from the 
consolidated laminate. After this we will have to cover our mold and laminate in our 
vacuum bag and create a hole for our vacuum to go in. The hole for the vacuum will 
be small and easy to seal well so no air will leak into the bag. We will have to do this 
for each of the five layers of carbon fibre.
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FUNCTIONAL MODELING 

3D printed 
model of final 
design made 
of ABS plastic

Rendered CAD 
drawing of concept 
for basic steering 
system and exploded 
version of the same 
system

Rendered CAD drawing of final 
design 

Above: Rendered CAD 
drawing of carbon 
fibre body attached to 
steel chassis 

Below:  Rendered CAD 
drawing of go kart slip 
tires 
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MATERIAL RESEARCH

Properties
Carbon Fiber has High Strength to Weight Ratio (also known as specific strength)
Strength of a material is the force per unit area at failure, divided by its density. Any material that is strong AND light has a favourable 
Strength/weight ratio. Materials such as Aluminium, titanium, magnesium, Carbon and glass fiber, high strength steel alloys all have good 
strength to weight ratios.
Carbon Fiber is very Rigid
Rigidity or stiffness of a material is measured by its Young Modulus and measures how much a material deflects under stress. Carbon fiber 
reinforced plastic is over 4 times stiffer than Glass reinforced plastic, almost 20 times more than pine, 2.5 times greater than aluminium. 
Carbon fiber is Electrically Conductive
This feature can be useful and be a nuisance. In Boat building It has to be taken into account just as Aluminium conductivity comes into play. 
Carbon fiber conductivity can facilitate Galvanic Corrosion in fittings. Careful installation can reduce this problem.
Fatigue Resistance is good
Resistance to Fatigue in Carbon Fiber Composites is good. However when carbon fiber fails it usually fails catastrophically without much to 
announce its imminent break. Damage in tensile fatigue is seen as reduction in stiffness with larger numbers of stress cycles, (unless the 
temperature is hight) Test have shown that failure is unlikely to be a problem when cyclic stresses coincide with the fiber orientation. Carbon 
fiber is superior to E glass in fatigue and static strength as well as stiffness.
Carbon Fiber has good Tensile Strength
Tensile strength or ultimate strength, is the maximum stress that a material can withstand while being stretched or pulled before necking, or 
failing. Necking is when the sample cross-section starts to significantly contract. If you take a strip of plastic bag, it will stretch and at one point 
will start getting narrow. This is necking. It is measured in Force per Unit area. Brittle materials such as carbon fiber does not always fail at the 
same stress level because of internal flaws. They fail at small strains.
Testing involves taking a sample with a fixed cross-section area, and then pulling it gradually increasing the force until the sample changes 
shape or breaks. Fibers, such as carbon fibers, being only 2/10,000th of an inch in diameter, are made into composites of appropriate shapes 
in order to test.

After deciding on building our vehicle out of carbon fibre i wanted to get a better understanding of 
this material. Although i already know alot about carbon fibre i decided to scan the internet for more 
information, here's what i found.
https://www.materialsciencejournal.org/vol14no1/carbon-fibres-production-properties-and-potential-use/
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CONCEPTUAL DESIGN 
REFINEMENT
After gaining stakeholder feedback from two technicians from core 
composites, I have decided to tweek the design of my 1st concept. 
The feedback was highlighting that carbon fibre is strong when set 
over a curve as if the carbon fibres join on an angle or edge they 
will be less durable and will pull apart and or break easily. After this 
feedback I sat down on cad and changed several parts of my 
design so that the main body was now curved in more places 
rather than edged.

BEFORE AFTER
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CONCEPTUAL DESIGN 
REFINEMENT
After consulting with another member of my group i gained some 
valuable feedback on my chosen design. He outlined that the side 
storage on my design would add more weight to the car and more drag 
and was potentially unneeded. To fix this instead of taking them 
entirely off, i kept them except made them able to be detached and 
reattached in case of need for more storage. This fixes the problem as 
they will be able to be taken off to lighten the car but also then added 
later if extra storage is needed.

BEFORE AFTER
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CONCEPTUAL DESIGN 
REFINEMENT

BEFORE AFTER

After talking and discussing with the member of our team in 
charge of steering systems we agreed to implement the 
steering system into my final design. Although this does not 
change the design or appeal of the vehicle directly, it gives us 
an idea of where the steering should be attached in relation to 
the wheels chassis and body work. This helps us to fit all 
aspects such as chassis steering and body together without 
having to actually create the vehicle first.



FINAL 
DESIGN



FINAL 
DESIGN
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FINAL 
DESIGN



FINAL DESIGN
FEEDBACK
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“Sleek and sharp design. 
Looks very fast and 
aerodynamic”

“Roll cage looks sturdy and safe but 
also looks really cool”

“The design on the front looks 
amazing and really catches the 
eye. It also ties the rest of the body 
together in a fighter jet inspired 
look”

“Side areas add a formula 
like look. Really slick.”

“Carbon fibre body 
work makes it look 
very professional and 
welldone. This draws 
my eyes to it and no 
doubt will draw more 
at regional 
competitions. Carbon 
fibre is also very light 
and strong, good 
choice”

All of this stakeholder 
feedback is positive 
and encouraging to 
the final design. This 
means that all of my 
improvements and 
changes made from 
past feedback as 
equaled a positive 
response.
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FINAL DESIGN- DETAILS

FINAL DESIGN 
DETAILS
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INTENDED ENVIRONMENT
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EVALUATION & JUSTIFICATION
VS BRIEF & SPECIFICATION
Specifications Justification

Centre of Gravity: 2.1 Stability will be affected 
by Centre of Gravity, wheel track, wheel base 
,steering and other design aspects. Scrutineers 
may ask for a demonstration of ride stability. In 
the event of a vehicle being deemed unstable by 
the scrutineers, or overturning at any time, it 
may be restricted from competing in events at 
the discretion of the scrutineers. 

Our vehicle is low to the ground  and has a very low 
center of mass to increase performance in corning 
and handling. This also means that it is very stable 
and will not flip unless an external force is applied. It 
also has four wheels distributed to make the car as 
stable as possible.

Chassis and general construction:1.3 Provide 
surfaces for mounting a race number (approx. 
200mm x 150mm ea.) and sponsor decals to be 
seen clearly at all times from front and side.

A large areas on the top front and sides of the car have 
been left open flat and viewable for sponsors logos 
and race number. This number will be placed on the 
top so will be visible at all times.

Tyres and steering: 4.1 Tyres not excessively 
worn (no canvas showing)

The tires designed in my concepts are modeled around 
a set of go kart slip tires. These tires will be bought 
new so will have no defects or wear and tear. Whoever 
if in testing phases the tires become torn or worn, it 
will be in our best interest to get them fixed or buy new 
ones.
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EVALUATION & JUSTIFICATION
VS BRIEF & SPECIFICATION
Attributes: Justification

My design should take advantage of materials to assure it is as 
lightweight as possible in order for the vehicle to accelerate as 
fast as possible. 

Our car will be using carbon fibre for the body, which is an incredibly 
light material and we will be construction the chassis from 
lightweight carbon fibre tubing to minimise excess weight. After 
talking to professionals from core composites they gave us feedback 
on this idea saying that it is a great idea to minimise weight by 
constructing the chassis and body out of carbon fibre however we 
should make sure to design the chassis so that torque and pressure are 
distributed across the frame rather than concentrated in certain places which 
could lead to damage.

My vehicle should be designed to be aesthetically pleasing. 
This will create attention and allow it to be socially accepted by 
the public and our sponsors and judges while also giving it a 
better chance of succeeding in the ‘show’ category.

My design has been created using inspiration from different products 
and cars that draw attention of consumers, i have replicated this in 
my own design in hopes to gain attention from public sponsors and 
judges. Based off feedback from my peers and from stakeholders 
saying that the liked the design and were drawn to its physical 
appearance i can conclude that it is aesthetically pleasing.

My vehicle should be built from as much recycled and 
resourced material as possible and with as little waste as 
possible thus increasing the sustainability of the car and 
decreasing the cars footprint.

To construct our vehicle we are using recycled offcuts of carbon fibre 
supplied for free by a Core Composites, a local business. This will 
mean we can use this material instead of it going to waste thus 
reducing our footprint. We also talked to our teacher who said that 
constructing our car from these recycled material is much better than 
buying new.

The vehicle should be durable and reasonably strong in order to 
withstand the forces applied during testing phases and 
competing.

The vehicle will be constructed out of 5 layers of vacuum bagged 
carbon fibre with an inner shell to support it. This gives great strength 
to the car and will allow it to withstand large amounts of pressure 
applied by tester and and crashes.
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EVALUATION & JUSTIFICATION
BROADEST SENSE
Social Environment:
The car that  have designed has so far thrived in a social aspect with a considerable amount of positive 
feedback from peers stakeholders and professionals for example my team mate said “The body work looks 
amazing and eye catching yet simple and sexy. This will definitely draw in eyes and potentially win us the show award.”. I 
expect it to continue to be socially accepted by future persons such as judges and sponsors. I expect this as 
the design is simplistic yet elegant and sleek, it is also constructed from carbon fibre which has a unique 
pattern to it. For these reasons my cart is naturally aesthetically pleasing to its social environment and so 
will thrive.
Physical Environment:
Due to it's sleek aerodynamic design the car will have minimum amount of drag and air resistance. It also 
has weight distributed across the entire car to make sure that the wheels get good grip on the tarmac to 
ensure that we get the maximum amount of acceleration in the drag race.  Also it is built to the dimension of 
the garage door meaning that we can move it in and out of the workshop easily.
Sustainability:
Environmental- This car is fairly environmentally sustainable as it uses and abundance of reused and hand 
mand materials which eliminates the need to buy new and introduce new material into the system. Also 
because of the use of CAD i have been able to create a final design without using materials and creating a 
design by trial and era.
Social- This Vehicle is not very socially sustainable as toxic fumes from 3D printed parts and spray paints 
may cause damage to lungs. Also epoxies and other materials used may be toxic if consumed. Carbon fibre 
can also be very sharp if laid up incorrectly, this could lead to harm to users or bystanders.
Financial- Due to the Covid-19 outbreak, sponsors have been more reluctant to financially support us. 
Therefore we have had to adapt our designs and our systems and technology so be achievable on a smaller 
budget. This means that we have managed to make this cart financially sustainable buy cutting costs and 
budgeting due to a lack of sponsors.
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EVALUATION & JUSTIFICATION
BROADEST SENSE
Structural integrity:The structural integrity of the car comes from the unique carbon fibre weave that creates 
such a strong material. This carbon fibre in 5 layers paired with lightweight carbon fibre supports from the 
inside gives a very structurally sound body which will be able to withstand considerable amounts of force 
applied to it.
Driver safety: Due to a low centre of mass the car is very unlikely tip. In the rare circumstance that it does tip 
we have designed a roll cage with two points of contact with a safezone created that has a gap of 50mm from 
the ground to the drivers head. These specification are strict guidelines from Velocity and we have adhered to 
them to ensure that the driver is as safe as possible.
Ease of manufacture:Due to the sparse amount time we have to construct this car, ease of manufacture is an 
area that we have spent much time on t make sure that we are able to make our vehicle in time. The car is 
comprised of a basic carbon fibre monocoque, which will be built with a vacuum bag and mold, and a solid 
lower chassis. This makes it relatively easy to manufacture as it is made up of two important pieces that we 
can create separately and then fix together. This also means that if part of the cart is damaged we can easily 
take it apart to fix it. 
Aesthetics: Seen through feedback from my peer and stakeholders on pages 31 and throughout this portfolio, 
this car is aesthetically pleasing . It's simple yet elegant design draws your eyes in and and makes you look 
twice. This along with the unique pattern of carbon fibre makes my design very aesthetically pleasing. One of 
my peers says “Carbon fibre body work makes it look very professional and welldone. This draws my eyes to it and no 
doubt will draw more at regional competitions. Carbon fibre is also very light and strong, good choice”
Performance: The two most important aspects i took into consideration when designing this cart was weight 
and aerodynamic. I designed my monoque to be sleek and based loosely off of fighter jets This long pointed 
design creates less drag and therefore has better aerodynamics thus improving performance in acceleration. 
Also by taking advantage of carbon fibres strong yet light properties we can reduce weight from the 
monocoque and any other parts by constructing them from carbon fibre. By reducing weight and increasing 
aerodynamics we successfully increased the performance of the car in acceleration, speed, cornering and all 
round ability.


