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Introduction

The purpose of this project is to assist in the battle against climate change by producing an
environmentally friendly mode of transport that’s enjoyable and accessible to as many people as
possible. With climate change becoming one of the most major problems the whole world is facing,
with the world warming faster than at any point recorded in history, it is vital that we come up with
environmentally friendly solutions, accessible to as many people as possible.

Objectives

In this project | hope to achieve these objectives listed below, by designing, producing, and testing
my product:

¢ Measure the speed of the Ebike.
* Use a microcontroller to control the brakes of the Ebike
¢ LCD screen to showcase speed, battery life and status of the lights.

* Use light sensor to automatically operate front and rear lights for safety, tuming them on
when its dark and off when its light.

Background Research

According to new research, ‘modern vehicles can emit twice as much pollution in the first five
minutes of running’ With that being said, research also shows that, ‘More than half of car trips
nationally are less than five miles. In urban areas such as inner London, a third of car trips are less
than two miles.” [1] The combination of the burst created as cars warm up in the first five minutes of
a journey, together with the large proportion of journeys being short ones, is making a significant
contribution to the UK's air pollution challenge.

Over the last century the world has seen a huge new introduction of new technologies to try and
tackle this increasingly concerning risk of climate change. Over the last decade we have seen more
and more vehicles turn to electricity over the traditional methods which are producing a large
amount of fossil fuels. This makes no exception to bicycles, which are now improved by electric
power. Today, the traditional bicycle is now equipped with a small motor, along with a long-lasting
battery to assist when peddling. These are now referred to as E-Bikes.

It is widely known that cycling is far more environmentally friendly than driving petrol or diesel
vehicles. Research suggests that ‘cycling has a carbon footprint of about 21g of CO2 per kilometre.’ [2]
That’s less than walking or getting the bus and less than a tenth of the emissions that would be
produces when driving. Three-quarters of cycling’s greenhouse gas emissions occur through the extra
food required to “fuel” cycling. This research was taken out on a ‘traditional’ none motorised bicycle.

However, electric bikes have an even lower carbon footprint than conventional bikes because fewer
calories are burned per kilometre therefore, not requiring as much food for “fuel”. This is despite the




emissions from battery manufacturing and electricity use. So, from this research it can clearly be
seen that E-bikes are more efficient way to get to, and from destinations, while being far more
environmentally friendly.

Not only does cycling assist in the battle of climate change, but there are also numerous scientific
studies which have linked exercise, cycling for example, with improved mental health. A recent study
showed that aerobic exercise, of which cycling is a great example, can significantly reduce feelings of
anxiety, potentially preventing anxiousness from developing into full-blown panic attacks or
disorders. The study showed that 18% more of people who ride a bike every day consider their life
happy, compared to people who tried and stopped cycling. Any type of aerobic exercise will do the
trick, but a bike ride is low-impact (so great for those worried about bad knees) and gets you out into
nature where you'll soak up even more beneficial side-effects. [3]

Solution

For my project | am going to design an Ebike, accessible to elderly and potentially disabled people. |
will make it accessible to elderly people by incorporating an ‘automatic brake” which will be operated
by a push button to apply the brakes depend on the speeds of the bike. With traditional bikes, their
brakes are operated via a lever which is dependant on how much pressure it being applied. Elderly
people and disabled people might struggle to operate this brake lever or apply enough pressure to
apply the brakes effectively.

My design will consist of a throttle, controlled by a microcontroller reading the relevant input values
and applying the relevant power to the motor. This will be dependent on the user and how much
they twist the throttle. The motor will then be connected to the wheel and apply the amount of
power inputted via the throttle, to then spin the wheel.

Once this Ebike setup has been constructed, | will then incorporate the push button ‘automatic brake’.
This ‘automatic brake’ will operate differently depending on the speed of the wheel. At higher speeds
it will be important to gradually apply the brakes to ensure the bike comes to a gradual stop. The aim
of the ‘automatic break’ is to stop the e bike exceeding speeds of 15.5 mph, this following the
relevant regulations in the UK [4], while also remaining safe for the elderly and disabled people. In
addition to this aim it will also be operational via a push button to reduce speeds safely.

Another feature in which the Ebike design will consist of is automatic lights. Lights on both front and
rear of the bike is extremely important for health and safety. The automatic lights have a light sensor
and be controlled by a microcontroller turning them on/off depending on the light conditions.

Final feature on the Ebike will consist of an LCD display showcasing vital information needed when
riding the bike. The information | intend to showcase on this LCD will be speed (mph), Distance
covered, battery life percentage, Temperature and Time and Date. This information isn’t just
convenient for the user but its essential. As this Ebike hopes to appeal to elderly or the disabled its
vital that they don’t get stuck somewhere due to the battery dying or them covering distances they
aren’t capable of.




Organisation and Time scale

Below in the Gantt chart with all the necessary tasks for the completion of the project. Each task has
been allocated a week in which | hope to complete it. The reason it’s important to have a plan like
this in place is so that the project is achievable within the time frame given. The major tasks have
been allocated multiple weeks, sometimes overlapping with other minor tasks in order for the
project to be completed in the allocated time. It is also important that some tasks are completed by
the dates so the next task can commence, for example design the circuit before it can be tested.

Goals for the Project

¢ Successful design and produce a system that can control the brake of an e bike by using a
button which is accessible to more people.

* To test the system and ensure the brake can safely stop from any speed from 0 - 15.5mph as
well as limiting the top speed of the bike to 15.5mph by cutting power as well as braking.

¢ Equip the ebike with automatic lights front and rear to improve safety.

¢ Equip the Ebike with an LCD screen displaying essential data.

Above is the three main goals | hope achieve by the end of this project. Creating a brake operated by
a push button switch to help encourage elderly and disabled people to get into cycling to not only
improve the rapidly concerning threat of climate change, but also for the users own mental and
physical health. Once | have designed and produced a system that can control the speed of the Ebike,
it will then undergo testing to ensure the brake can safely stop from any speed from 0 — 15.5mph as
well as limiting the top speed.




Safety Features

e Maximised top speed of 15.5mph

¢ Smart braking system to apply breaks safely at any speed within 0 — 15.5mph

¢ LCDdisplay showing battery health.

e Front and rear lights automatically turned on/off not requiring user to turn them or
potentially forget.

Summary

This project could help the lives of many people across a spectrum of society, with the main target
being those of the elderly or of those who are physically disabled that aren’t confident/able to
operate a tradition brake lever. Through the implementation of a microcontroller-based system,
using a speed limiter, accessible controls and additional quality of life features such as the LCD
display and automatic lights, this project aims to make Ebiking more accessible to everyone.

In the future further improvements could be made such as adding GPS or button-controlled steering
to maximise accessibility. This initial project aims to prove that a more accessible Ebike is possible
through the testing and questionnaires taken by a range of participants. The research shows that
there is a lack of accessibility for disabled people in cycling and this project aims to solve this.
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