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Abstract 

People are becoming more aware of the benefits to our environment when using devices 

that combine electrical technology and renewable energy. This interest in renewable energy has 

been growing rapidly since people have been noticing the effect non-renewable energy’s been 

having on our environment. In order to preserve our environment, researchers have been 

studying ways to utilize renewable energy in better ways, using solar energy for instance. With 

that in mind, the increase in fuel prices all around the world created the need to find alternatives 

by attaching solar energy to charge batteries which provides voltage to run the motor. Also, by 

using solar energy it has less negative impact on the environment, so it can reduce the danger in 

the environment. In addition, solar energy can be applicable everywhere. We can put solar 

energy in houses, cars, trains, lights, streets, etc.  

Designing the project, we specifically focused on how to use as much solar energy as 

possible to allow the bike to move for the longest time possible by storing the solar energy and 

allowing the bike to use it whenever it needed to recharge. We took a bike and designed it so the 

top roof top will be the photovoltaic panel and we insert a tracker for the sun so that it can track 

the sunlight. One of the main challenges is how to detect light intensity and allowing it to 

generate the maximum power we can get through solar panels and sun tracker technology which 

moves the panels to different directions without consuming a lot of power 
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1. Introduction 

Global warming is one of the major problems the world has been facing due to pollution 

and other factors that lead to the increase of carbon dioxide in the atmosphere. People have been 

looking for many solutions to help decrease this problem and to avoid causing more damage to 

the earth. A huge factor that has been playing a large role in causing pollution and therefore 

increasing the effect of global warming is car exhaust as recorded in 2004 (IPCC 2007, p 29). 

People have been looking for alternatives to this problem which lead them to focusing on 

studying and learning different ways to create environment friendly methods of transportation.  

As people are becoming more aware of the negative effect climate change has towards 

our planet, electrical bikes have been increasing in popularity. Many people are using it as their 

main form of transport as it is very convenient and does not contribute to global warming. 

Specifically, in countries where one of their main source of transport is bikes, China for instance 

have been selling 9 out of every 10 electrical bikes are sold (Navigant Research, 2014).  

Compared to other electrically dependent vehicles, the solar powered bike is considered 

low in cost and is very efficient as it relies on solar power. Solar energy is a very reliable energy 

source as it is available in every location in the world and is very dependent unlike other natural 

resources. Solar energy charges the bicycles motor which allows you to transport to your desired 

location without having to pedal, people always have the option to pedal the bike as well which 

makes it very reliable incase the battery is not charged.  

Solar Powered Bike is an alternative to many non-environment friendly form of 

transportation and its design is approached from the electrical bike. We will be mainly focusing 

on how to efficiently create a solar powered bike which allows you to travel the longest distance 

possible by properly utilizing energy generated from the sun. As well as improving and creating 

new technology designs for our bike. We will be also testing and implementing sun trackers on 

our bike to allow us to utilize the greatest amount of solar energy which will allow us to gain the 

maximum amount of sunlight wherever the sun is faced.  

1.1 Project Motivation 

Due to our geographical location in the middle east, we have the advantage of having large 

amount of sunlight. During the day, we have extremely hot weather and long hours of sunshine 
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and the summer seasons lasts for a very long time during the year. We realized we should take that 

to our advantage by thinking of a way to utilize the solar energy and create something to use that 

in our favor. With all that in mind, we thought of creating a solar powered car which uses the solar 

energy as an alternative to recharge and does not damage the earth.  

Another factor we thought of was how inefficient biking was for people that travelled long 

distance, it causes them to arrive to their desired location extremely exhausted due to all the muscle 

work due to pedaling. This is another factor our bike will allow people to avoid, which is something 

many people would desire.  

1.2 Problem Definition 

As the sun moves its direction as the day goes by and people may be driving in different 

directions the solar panels may not be facing the sun. This would cause the bike not to obtain the 

greatest amount of sunlight possible, we decided to find a solution to this problem. We decided 

on implementing sun light trackers which find and faces the direction of the sun. Energy 

generated from the solar power may by consumed rapidly due to constant movement and 

travelling long, we needed a way of storing the energy.  

1.3 Project Objectives 

The main objective of our project is designing an electric bicycle that operates on solar 

energy gained from the solar panels attached without the need of human effort or using fuel to 

run it. Our project will be relying on a system that can track the sun and control the movement of 

the bicycle. Another aspect of our project is to be able to manage power consumption using solar 

renewable energy and to store the power gained in a chargeable battery used to move the bicycle 

and to maximize the utilization of the sun through tracking the sunlight during the day.  

1.4 SWOT Analysis 

SWOT analysis is a technique used to help us understand the strengths and weaknesses for 

the project, also used to identify the opportunities for the project and the threats faced during the 

project development. SWOT analysis helps us to uncover the opportunities of the project and to 

eliminate threats that would limit the project capabilities. 
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Table 1.1 SWOT Analysis 

S 
STRENGTHS 

W 
WEAKNESSES 

O 
OPPORTUNITIES  

T 
THREATS 

- The system is 

powerful and 

helpful. 

- Designed to 

generate an 

enough energy. 

- Accessibility.  

- Easy to use and to 

implement. 

- Reasonable price 

and cost for 

system 

implementation. 

- System is limited 

to small project 

implementations 

- System is not 

designed to work 

for a very long 

time. 

- Generated energy 

is limited to be 

used for a short 

time  

- Applying a new 

idea and 

technology in the 

local market and 

applied in the real 

environment 

- Utilization the 

renewable energy 

is the trend in the 

market all over the 

world 

- The existence of 

similar projects in 

the market, even 

if in global 

market. 

- Approvals needed 

from authorized 

parties to 

implement the 

system. 

 

1.5 Conclusion 

People are always looking for new and better ways to transport, with the increased 

popularity of e-bikes we can find an even better vehicle which is the solar powered bicycle. People 

are becoming more aware of the negative impact the exhaust of vehicles are having on our 

environment and are looking for better ways of transportation while avoiding that.  

Our main goal is to create an electric bicycle that depends on solar power energy to run 

without having the need for people to pedal and to allow it to run for the longest distance 

possible. The system main features we will be focusing on are, the ability to charge the battery 

used to run the bicycle continuously, to be able to control the movement of the bicycle and to 
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utilize the maximum amount of solar energy during the day by sun tracking device. Our system 

will be using the proper hardware components needed to achieve the expected outcome and to 

run the bicycle in the most efficient way.  
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CHAPTER 2 
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2. Literature Review 
 

As people are gaining more knowledge on the horrible effect fuel has on our environment 

they are constantly searching for less harmful alternatives. Renewable energy is one of the main 

sources that has been becoming very popular and more commonly used now days. People have 

been relying more and more on it as it doesn’t have a negative impact on our environment such as 

greenhouse emission which lead to air pollution. Solar energy is becoming one of the most popular 

sources of renewable energy, it is being used in many devices such as lamps, chargers and cookers.  

 One of the many devices depending on solar power that is being used more frequently is 

the solar power bicycle. As bicycles are becoming a major form of transportation in many 

countries, solar powered bicycles are becoming more in demand. Solar powered bicycles depend 

on the renewable solar power energy and needs no more effort used in pedaling the bike which 

makes it very convenient for many people.  

2.1 literature Survey 

Evidence of energy and heat from sunlight is proven in our daily lives, when you stand 

under sunlight you immediately feel the heat which proves its existence. The incoming 

electromagnetic radiation may be summed up into a known constant called the solar constant, 

which in our case is 1360 W/m2. This is the solar irradiance that directly hits the earth’s 

atmosphere. (Kopp & Lean, 2011) [1].  

Irradiance absorption and reflection in the atmosphere relies on many factors depending on 

its chemical composition. Depending on that and many other factors, the amount of solar constant 

will be emitted to the ground (Weier & Cahalan, 2003). [2] 

A major factor influencing the absorption of light is its inclination, the angle and irradiance 

are directly proportional to each other. When you have a lower angle of the sun to the ground it 

causes the light to pass through a greater air-mass, as it passes through this it causes the light 
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intensity to decrease. This is also part of the reason why greater the distance the sun is from the 

equator, less light will be absorbed.  

 

2.2 Surveyed Projects 

2.2.1 Concept of Solar and Pedal Powered Electric Bicycle [1] 
 

Article focuses on the general concept of how a solar powered bicycle works. To begin 

the importance of renewable energy is clarified and the article states that sooner or later we will 

be completely independent of nonrenewable sources as the demand of fossil fuels keeps 

increasing. Some of the materials used to create this bicycle include: cycle, DC machine, solar 

panels, battery, mechanical switching and AC step-down rectifier circuit. Whenever sufficient 

light falls on the solar panels it charges the battery through the controller. 

 Several tests were taken on the bicycle which includes the effect pedal assistance has on 

the motor to allow less load to be created on the machine as the effort is shared between the 

pedaling and machine. By doing so, the motor load current decreases and terminal voltage 

increases.  

2.2.2 Development of a solar-powered electric bicycle in bike sharing transportation system [2] 
 

A study in Europe shows in 2011 the transportation sector used about 33% of the energy 

consumption which has a very large negative impact on our environment as it means large 

amount of automobile exhaust is emitted leading to air pollution. Solar power bicycles are a great 

alternative not only in reducing exhaust emission but as well as reducing traffic congestion.  

 Photovoltaic (PV) system is used to convert solar energy to electrical energy which is 

used to charge the bicycle. It is very reliable and important as it is used without damaging the 

environment and causing pollution, it doesn’t require fuel and it is not expensive to do 

maintenance. It is extremely convenient in countries that have a lot of sunshine throughout the 

year. In figure 1. You are able to see the relationship between current and voltage in a 

photovoltaic solar cell, it shows the constant level of current being generated for a changing 

voltage output.  
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Figure 2.1 Characteristic of Photovoltaic [2]  

 

2.2.3 Design and Development of Solar Assisted Bicycle [3]  
 

Solar power bicycle is a modified version of a regular bicycle but is driven by solar 

energy. Some of the components used to create it are mentioned in the block diagram in Figure. 

2. The hub motor is a DC motor used to rotate by AC current which is provided from the battery, 

it provides high torque at a low speed which is very efficient. While the solar panels are, as 

mentioned before, converting solar energy to electrical energy which is used to charge the lead 

acid battery. Solar cells in this project design are positioned in parallel, to obtain the desired peak 

voltage.  

 

Figure 2.2 Block diagram of a solar assisted bicycle [3]  
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 A voltage regulator is used to regulate the voltage output from the solar panels before it 

supplies the battery. It does so by having an output DC voltage larger than the input, which 

allows the input voltage to be regulated to a higher voltage. Due to the intensity and strength of 

the sunlight as well as the position of the panels in order to maintain a specific constant voltage 

value as we will not be constantly obtaining a regular output from the solar panels.  

2.2.4 Solar Powered Electric Bicycle With Kinetic Energy Restoration System (KERS) [4]  
 

 In this journal the process of creating a solar powered bicycle is clearly explained and is 

divided into different categories to help make it clearer for the reader. The different components 

used are explained which include the PMDC motor with gearbox attached, lead acid battery, 

solar panel, motor controller, the fly wheel and the accelerator.  

 The bicycle specializes in having KERS which transfers kinetic energy to electric 

potential energy which is stored in the battery for later use. Their main goals are accomplished in 

creating this bicycle which include properly utilizing solar power, proper protection for the 

bicycle, it is able to restore generated energy and a maximum speed of 25km/hour.  

 

Figure 2.3 Solar powered Electric Bicycle with KERS [4]  
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2.2.5 Design and Development of Solar Hybrid Bicycle [5] 
 

In this article the engineer creates a solar powered bicycle in the aim of creating an 

affordable vehicle as fuel prices have been increasing, he specifically mentions in India. He 

mentions the different kinds of solar panels that may be used including polycrystalline which 

have an efficiency of 15-20% and microcrystalline which have an efficiency of 50-60%. As well 

as the many batteries that may be used including lead acid batteries, lithium ion batteries and 

nickel cadmium batteries as each one has its own advantage. The most commonly used one is the 

lithium ion battery. 

 In order to create the bicycle, it required solar panels, lead acid battery, motor controller, 

accelerator, bicycle, dynamo and a hub motor. The motor controller is mentioned as the “brain of 

the vehicle” as it controls the amount of power the bicycle is being supplied. It is composed of 

MOSFET transistors and small microprocessors. Electric energy is also generated from the 

physical pedaling of the user, by connecting a permanent magnet alternator.  

 

Figure 2.4 CAD model of the bicycle [5]  
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2.2.6 Design and Manufacturing of Variable Speed Solar Power Bicycle [6] 

 

 The focus in this article is to create a solar powered bicycle that can be recreated 

inexpensively, to be able to convert electric bicycles to solar-powered electrical bicycles. They 

include the calculations needed in order to select the correct DC motor and the maximum power 

that will be obtained.  

 Solar energy is obtained from the solar panels and is stored in the battery. The electrical 

energy which is stored inside the battery is used in the DC motor to allow rotation to occur in the 

bicycle wheel, as shown in the block diagram in Figure 2.5. 

 

 

 

 

 

 

Figure 2.5 Block diagram of the system [6]  

 

Figure 2.6 Fabricated model of the bicycle  [1] 
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2.3 Projects Comparison 
 

Table 2.1 Projects Comparison 

References 

number 
Project Name Battery Motor 

Energy 

Resource 

 

 

Speed 

 

 

Battery life 

 

 

Cost 

(US $) 

3 Design and 

Development of Solar 

Assisted Bicycle 

Lead Acid 

Battery 

DC Hub 

Motor 

Solar cells 

 

25-30 km/h Not 

mentioned 

235.55 

4 Solar Powered 

Electric Bicycle with 

Kinetic Energy 

Restoration System 

(KERS) 

Lead Acid 

Battery 

PMDC 

motor 

Mono-

Crystalline 

Sonar Panel 

 

25 km/h Not 

mentioned 

286 

5 Design and 

Development of Solar 

Hybrid Bicycle 

Lead Acid 

Battery 

DC Hub 

Motor 

Solar Panel 

 

15 km/h Not 

mentioned 

Not 

mentioned 

6 Design and 

Manufacturing of 

Variable Speed Solar 

Power Bicycle 

Lead Acid 

Battery 

DC 

Motor 

 

Solar 

Photovoltai

c Panels 

15-20km/h Not 

mentioned 

Not 

mentioned 

7 

 

Design Of Solar 

Bicycle 

Li-ion 

Battery 

BLDC 

hub 

motor 

Solar cells 25 km/h Not 

mentioned 

300 

 

 

Solar Powered Bike 

System 

Lithium 

Battery 

DC 

Motor 

with Gear 

Solar Panel 10 km/h 1 hour  
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2.4 Conclusion 
 

Surveying different solar powered bike projects helped us understand how they work 

more properly and the different ways you can create them. Through our research, we were able 

to learn and find out which of those components are best for us to use in our project to create a 

solar powered motorbike. From the articles, journals and website we now have a clear 

understanding of how to implement our bike and how to find the correct calculations to use in 

our project. Although some of them did not provide us with full information, most of the things 

included were all useful for our knowledge to create our project. 
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CHAPTER 3 
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3. Analysis and Design 

3.1 Overview 

In this section, system requirements are formulated in a shape that will be converted into 

system functionalities based on the detailed gathered during the project initialization phase. 

Business requirements will be defined here supposed to meet the functionalities the system will 

perform such as mainly to run the motorcycle based on solar energy received. 

Also, all hardware components and related details will be discussed in this section of the 

report, in addition to the cost analysis conducted to clarify project budget including the price of 

each component, development cost, connections, and any other considerations that should be 

added to the project budget. 

3.2 System Initial Design 

The solar based motorcycle is a simulation for electronic bike that would help in finding 

an effective alternative of fuel-based vehicles as an approach to reduce power consumption and as 

a step to be considered within the global plan for the renewable energy. System designed to 

generate the required energy with less power consumption by reducing the mechanical movement 

in the project. the project is developed to develop a transportation method to move from location 

to another using one of the renewable energy resources which is the sun that performed through 

using LDR sensors, which are responsible to get the light intensity data and send it to the 

microcontroller to take the proper action. 

System design consisted of three main parts, mechanical, electrical, and software 

programming part. The mechanical part represents the system design where hardware components 

will be fixed to. Hardware components will be connected with each other to produce the second 

part which is the electrical circuit, and our project developed by a circuit that control the sun 

tracking and the bike movement. Final part is the software development, which contains the main 

code instructions to perform specific functions based on the system requirements proposed. The 

solar panels used in the project is getting affected mainly to two factors, light intensity and heat 

that comes from the sun, which both are controlling the amount of the received energy from the 

sun. the main concept of the project is to receive energy from the sun, store this power in a 

chargeable battery to be used then to run the motor and move the bike. 
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System implementation will start with initializing the ports in the microcontroller to be 

prepared for inputs and outputs of the system. initially, data will be received from the light 

dependency resistor (LDR) sensor that used to receive the light intensity as analog input to be 

converted after that into digital signals to be sent then to the microcontroller, which will perform 

a set of processing instructions to take the proper action. The main circuit is built on using 

breadboard for more flexibility and to connect all components in one main circuit and exchange 

signals and instructions together. The main function of the main circuit is to receive power from 

the solar panel, store the received power in a 12V lithium battery, which will be used then to run 

the DC motor and give signal to the switch that control the movement, also used to move the solar 

panel in to specific direction. 

The LDR is a sensor has variable resistance that changes with light intensity falls from the 

sun, or any light and power source. It’s a circuit receives amount of voltage changed by increase 

or decrease based on the light intensity and resistance, so higher intensity from the sun means less 

resistance which will provide higher value by send high current into the microcontroller, which 

indicates the presence of high light intensity. 

The main circuit are designed to produce the whole system and to run the bike , the solar 

charger circuit shown in figure4 which responsible to receive the solar energy and store it in the 

battery to be used to run the system , the sun tracker circuit that responsible to move the solar panel 

into different directions from east to west based on the movement of the sun, and using the LDR 

sensor that will catch as much as the solar panel can. Finally, as shown in the figure we made a 

design which controls the bike movement, we used the relay that it will open or close the pathway 

of the current by open or close the switch. 
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DC Motor 

 
Figure 3.1 Circuit Track Controller  

 

   

Figure 3.2 Solar Charge Connection   
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Figure 3.3 Solar Charge Controller  

 

 

Figure 3.4 System Architecture  
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3.3 Development Approach 

         In order to build our project, we are following the standard Software development life cycle 

(SDLC) approach called Waterfall methodology. Waterfall methodology is sequential software 

design process, which project progress is moving as flowing steadily downwards, and each stage 

output considered as input for the next stage in the project lifecycle as shown in figure10. 

 

Figure 3.5 Waterfall Model   

3.3.1 Why Waterfall 

- Simple and easy to understand 

- Easy to manage due to rigidity of the model 

- Phases are processed and complete one at a time 

- Works well for small to medium projects where requirements are well understood 

3.3.2 Alternatives methodologies 

There is another methodology in the software development we looked at, called Agile 

SDLC methodology is a combination of iterative and incremental process models with focus on 

process adaptability and customer satisfaction by rapid delivery of working software product. 

Figure8 shows the Agile model stages 
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Figure 3.6 Agile Model  

3.4 System Requirements 

3.4.1 Functional Requirements 

Solar powered motorcycle system will perform several functionalities to achieve the expected 

outcome as follows: 

1. Receive energy from the sun and store it in a rechargeable battery 

2. Rotate the sun tracker to follow the sun and light intensity. 

3. Rotate the solar panel in different directions 

4. Detect sunlight intensity and collect the required power. 

5. Move the bike based connecting and disconnecting the circuit using the stored energy in 

the battery. 

3.4.2 Non-Functional Requirements 

3.4.2.1 Usability 

Usability, simplicity and functionality of any system make it successful. Before starting the 

system, the user requirements will be specified in details. After that there will be research about 

the required hardware needed such as sensors and electrical components will be specified. Each 

component will be tested independently to be sure that it fulfills the required operation 

Usability defines the ease of use and the acceptability of the system for the users. There are 

many methods to measure usability such as analysis and study of the principles behind the 

efficiency. Below are some measurements included for assessing usability: 

• Effectiveness. It shows how easy the users can successfully achieve their objectives. 
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• Efficiency. How much effort and resources the user provides to achieve those objectives 

successfully. 

• Satisfaction. Reflect how much the stakeholder is satisfied with the delivered project. 

3.4.2.2 Performance 

The system performance should be optimized, and response time to the user request should 

be minimized to the lowest. 

3.4.2.3 Scalability 

The system should be highly scalable; since it is meant to be used by public people not 

only in Kuwait, but the ambition to reach the global as one of the renewable energy researches 

applications. 

3.4.2.4 Extensibility 

The system should be extensible to allow adding other services in the future, such as move 

into a longer distance and ability to receive bigger amount of power and energy. 

3.4.2.5 Safety 

System should implement safety that meets high standards to confirm that users will not 

be exposed to risk while riding the electronic bike or generating the power. 

3.4.2.6 Maintainability 

The system should be easily maintainable to allow for additional upgrades that can be 

implemented in the future. 

3.5 Hardware Requirements 

3.5.1 Arduino UNO 

The Arduino Uno SMD R3 as illustrated in figure is a microcontroller board based on the 

ATmega328. It has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6 analog 

inputs, a 16 MHz crystal oscillator, a USB connection, a power jack, an ICSP header, and a reset 

button. The Arduino works when we connect it to power or by connecting it to computer with 

USB. It has all the option to funding the microcontroller. An alternative to the microcontroller that 

we used in our project is Arduino Mega 2560 and Arduino mini but we used Arduino Uno because 

it is the one that suits our project best and the one we can find in Kuwait without the need to order 

it online. [6] 
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Figure 3.7 Arduino UNO  [8]  

 

3.5.2 LDR Sensor 
 

The LDR light sensor is a photoresistor module which is light sensitive used to detect the 

light in specific area as shown in figure11. This module is good option to be used in different 

applications such as cameras, solar garden lights and other automatic lighting systems. LDR is a 

sensitive module with fast response, maintains with high degree stability and reliability even at 

cases of high temperature and humidity, and gives an analog output. An alternative to the LDR 

sensor is the sun photometer. We chose the LDR sensor because it is much smaller and could be 

mounted anywhere on the bike that could be exposed to light opposite the sun photometer which 

is a much larger circuit and it is available in Kuwait. [8] 

 

Figure 3.8 LDR Sensor [9]  
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3.5.3 Breadboard 

B Breadboards as shown in figure13 are one of the most fundamental pieces when planning 

to build electrical circuits. An electronics breadboard is actually referring to a solderless 

breadboard. These breadboards are good for using it for small units and elements. For any system 

the best way to start with and do the circuit is with the breadboard. It can be used for the hardest 

and most complicated circuits and the simplest ones. Alternatives to a breadboard is point to point 

which means to solder component to component and perforated board. We used the bread board 

because it was the cheapest and easiest between the options and it is available everywhere and in 

many different sizes which can suit the project best if we have limited space. [9] 

 

Figure 3.9 Breadboard  [10]  

 

3.5.4 PV Solar Panel 

These cells as shown in figure14 will be used in the project as a device to convert the 

energy of light into electricity through photovoltaic effect technology. These cells are responsible 

to generate power as an approach to manage the power consumption and a source to provide 

electricity and power to the components and devices used in the project. These cells detect light or 

any electromagnetic radiation within the range and also measuring light intensity to supply heat or 

electrical power generation based on absorbing the sunlight. Alteratives that we found to the silicon 

PV solar panels that we used are dye-sensitized, organic solar cells. The one we chose is the one 

that makes enough power that we need for the bike to work, the cheapest and the one we can find 

in Kuwait without the need to order it online. [11] 
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Figure 3.10 PV Solar Panel  [11]  

3.5.5 DC Motor 

As shown in figure17, DC motor (Direct Current motor) considered one of the most used 

motors. DC motor can only turn into two ways, if we turn it in one way it will rotate and if we turn 

it to the opposite way it will rotate reverse. To control the speed of the motor, we have to use an 

Arduino analog output (PWM) by sending a number between 0 and 255 from the Serial Monitor. 

The dc motor we used draws 1.8A and turns by 15rpm. The alternative to a DC motor is an AC 

motor but an AC motor would be more complex to work with. We chose the DC motor to move 

the solar panel with the sun which only meant to go left or right so we needed a simple motor not 

like the AC motor.  [14] 

 

Figure 3.11 DC Motor  [12] 

3.5.6 AC Motor 
 

An AC motor is a motor that is powered by a changing current opposite the DC motor.  

We used an AC motor to power and move the motorbike. The AC motor that we used is an 110v 

motor which has a torque of 64 rpm and consumes 80W to work. An alternative to the AC motor 

is a DC motor but a DC motor produces less torque to move the bike which also means it can’t 

move it maybe. This means we used an AC motor because it produces a larger torque which can 

move the bike with the weight of the person that will ride the bike. 
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Figure 3.12 AC Motor [13]  

3.5.7 Inverter 
 

An inverter is a device that inverts the DC to AC so we power the AC motor from the 

12v battery that we used to 220v AC which we the stepped down later using a transformer from 

220V to 110v to power the motor. The inverter we used is a 500w inverter so we can invert the 

voltage. There are many inverters in the market but we used this one because it was a good 

quality inverter and the price is reasonable. 

 

 

 

 

 

3.5.8 Solar Charge Controller  
  

A solar panel controller is a controller that controls the current and voltage to keep the 

batteries from overcharging by regulating the current and voltages coming from the solar panel. 

We need to regulate the voltage because the solar panel generates a higher voltage than it rated 

Figure 3.13 Inverter [14]  
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for example 12v panel generates 16-20v which can destroy the battery and other components. 

There are many controllers in the market but we used this controller because it has a screen so 

we can see all the information easily and also it has a USB drive input which we can power the 

Arduino Uno by connecting it via USB drive. 

 

Figure 3.14 Solar Charge Controller [15]  

 

3.5.9 Stepdown Transformer 
 

A stepdown transformer is a transformer that steps down the voltage from a higher 

voltage to a lower voltages using two windings a primary and a secondary one. The transformer 

we used is to stepdown the voltage that was inverted from the battery to 220v AC voltage down 

to 110V to turn on the motor which we used to power the motorbike and make it move. There is 

no alternative to a transformer that we can think of. 

 

Figure 3.15 Stepdown Transformer [16]  
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3.5.10 Limited Switch 
 

The limit switch is a switch to turn the circuit on and off or in other words cuts off the 

voltage in the circuit. In our project we used a limit switch to break the circuit when the brakes 

are fully pushed down by sending a signal to the relay so it stops the ac motor by from turning so 

it doesn’t damage the motor. There are many different types of limit switches in the market but 

we chose this one because of the size of it so it can fit on the brake handle. 

 

Figure 3.16 Limited Switch  [17]  

 

3.5.11 Relay 
 

We used a relay that was connected to the limit switch the limit switch sends signals to 

the relay so it breaks the circuit when the motorbike stops. As we said before we break the circuit 

so the motor stops when the motorbike brake is fully pressed and the motorbike is stationary so 

we don’t damage the AC motor. When the brake is released the circuit turns on and the 

motorbike will work normally. So in other words we can say that the relay is acting like an 

automatic switch. There are many types of relays in the market we chose this one because it was 

a better quality one and with a reasonable price. 
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Figure 3.18 Motor Driver [19]  

 

Figure 3.17 Relay [18]  

 

3.5.12 Motor Driver 
 

The motor driver connects the dc motor with the LDR sensors so we can make the solar 

panel move towards the sun. The LDR sensors will check from where the sun is coming and send 

signals to the motor driver and the motor driver will give a signal for the DC motor so it moves 

toward the sun. In the market there are drivers with low current such as 2A but the drivers will 

get destroyed because the DC motor for the solar panel needs 4A. So we used a motor driver 

with 10A so it won’t get overheated and damaged. 
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3.5.13 Battery V12 
 

We used a 12v battery to power the motorbike. The 12v battery that we used is 

rechargeable so we can charge it using the solar panel. We searched the market there were many 

different types of batteries and may different brands. We chose this specific battery because it 

was enough to power our circuit and which fits under the seat were we had limited space to 

mount the electrical components. Also as before we compared the prices and bought the one with 

a reasonable price. 

 

Figure 3.19 Battery  

 

 

 

3.6 Cost Analysis 

The cost of the project depends on the needed components to build the system. We have 

determined the required hardware components required to build our project and planning to make 
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an order to receive them. The following table clarifies the price list for the main valuable part in 

the project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Item Name  Qty Unit Price - KD Cost - KD 

 
Solar Panel 1 KWD 110 KWD 110 

Charger Controller 1 KWD 33 KWD 33 

Resistors 3 KWD 0.500 KWD 1.500 

Power Invertor 1 KWD 35 KWD 35 

Rechargeable Battery 1 KWD 20 KWD 20 

Wire AC and DC 1 KWD 15 KWD 15 

Power Switch 1 KWD 10 KWD 10 

Arduino UNO  1 KWD 14 KWD 14 

LDR Sensors 2 KWD 2 KWD 4 

Motor Driver 1 KWD 15 KWD 15 

Relay Solid State 1 KWD 13 KWD 13 

Plastic Box 1 KWD 2 KWD 2 

Bread Board 1 KWD 2 KWD 2 

Sound Beeper 1 KWD 3 KWD 3 

Torch Light 1 KWD 4 KWD 4 
  

Total Cost KWD 281.500 

Table 3.1 Electrical Cost Analysis 
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Table 3.2 Mechanical Cost Analysis 

 

Item Name  Qty Unit Price - KD Cost - KD 

 
Bicycle 1 KWD 70 KWD 70 

Steel Cover  1 KWD 100 KWD 100 

Solar Motor 1 KWD 40 KWD 40 

Gears for the Motor 2 KWD 60 KWD 120 

Motor Handles 2 KWD 20 KWD 40 

Steel box 

ll Box 

1 KWD 15 KWD 15 

AC Motor 1 KWD 120 KWD 120 

Stands for the Solar 2 KWD 15 KWD 30 

  Total Cost KWD 535 

 

 

 

3.7 Conclusion 

System has been designed according to the business and technical requirements proposed 

at the beginning of the project. Also, the hardware components have been selected carefully to 

meet the project requirements and features that system supposed to perform, and to meet the 

expected results of the desired system successfully. Alternatives are available, but according to 

system specifications, these components considered the required ones. Result of the system should 

be a applicable electronic bike that can be used by any user, and aims to control energy 

consumption by using solar power as a renewable energy source, which indeed will be reflected 

positively on the environment and economic for the long term. 
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CHAPTER 4 
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4. System Implementation 

In this phase of the project, we were supposed to connect the hardware components all 

together to create the desired main circuit of the system and start with writing the required code 

instructions to be translated into functionalities and features in the system. In addition, we will 

show all the figures and how we implement them. We will put all the calculations that we did to 

know how many solar panels we need to use, how many batteries, and how long the battery will 

last. 

At the end of this phase, we are supposed to move into testing the resulted system 

containing the electrical circuit, how all components are communicating with each other, and test 

the system performance to obtain the desired and required functions as programmed. 

4.1 Hardware Implementation  
  

4.1.1 First design 
 

 We first thought of making a two-wheeled bicycle and implementing the idea on it. 

However, when we designed it we realized that balancing the bicycle will be very hard when we 

weld the mounts for the components and the solar panel. Moreover, the bicycle will be affected 

by many things which also will affect the control of it and would make it uncomfortable for the 

user some of the things that may affect the control of the bicycle is the weather if it is too windy 

it will be difficult to balance and with all this weight while turning it will also be difficult to 

control which also may cause it to tilt over. Moreover, a two-wheeled bicycle will not sustain the 

weight of the components which may also damage the chassis of the bicycle. 

4.1.2 Second design 
 

 The second design is our design that we worked on and implemented the idea on. It was a 

three-wheeled bicycle that we improved to a solar powered motorbike that has a sun tracking 

solar panel. We chose this type pf bicycle because it is well suited for our idea and would sustain 

the weight of the components and the solar panel when mounted. The three-wheeled bicycle will 

have a better balance which means it will be easier to control in opposition to the two-wheeled 

bicycle which will be more difficult and easily affected by the weather as we mentioned before. 
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The three-wheeled bicycle will also be safer because it will be harder to tilt over by thee weight. 

Also, the three-wheeled bicycle had more space for mounting the components.  

 The dimensions of the design are as follows the width of the bicycle is 97 cm, the height 

of it is 1 meter and 80 cm and the length of it is 1 meter and 75 cm. The length of the solar panel 

is 1 meter and 5 cm, the width is 66 cm and the height of 3.5 cm. The weight of the bike is 65 Kg 

without the weight of the passenger. 

4.1.3 Mechanical implementing 
 

 After thinking of the design, we bought the bicycle that we will work on and the steel we 

need to build the mounts that will hold the solar panel and the bracket that will hold the panel 

while the sun tracking works. After buying the metal and the bicycle we started the welding 

process of the mounts for each component. We welded four metal pipes for mounting the solar 

panel on top of the bike then we welded a base that will hold the panel while moving with the 

sun. we also welded two foot rests for the driver to put his/her leg on. 

 

Figure 4.1 our motorbike 
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              Figure 4.2 The bicycle before the welding                                      Figure 4.3 the bicycle with the mountings 

 

 We then made space under the seat to mount the electrical components and the space had 

a closing slide to make it secure so the wires don’t fall out which may cause tangling in the 

wheel of the bicycle which will then damage the wiring. We used a hard type Styrofoam that was 

cut to fit the plate that was welded under the seat to mount the small electrical components so 

they can be secure in place and close to each other.  
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The wiring was taped with the metal pipes and the chassis of the bicycle using zip ties we 

used zip ties because they can easily be removed if we needed to do any adjustments in the 

future. We also mounted a box so we can install the transformer in and close it so nothing can 

damage or interfere with it. 

 

Figure 4.4 The electrical components mounting 
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Figure 4.5 Mounted components under the seat  

 

Figure 4.6 Mounted components from a different angle  
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 We then mounted an 110v Ac motor under the chassis close to the chain of the bicycle so 

we can connect a secondary chain to the sprocket so the main chain moves the bicycle by the 

rotation of the secondary chain which is mounted to the ac motor. We used an AC motor because 

it has a higher torque which could move the bike with its weight. The motor is connected to the 

step-down transformer to work. The transformer was connected to the inverter which inverted 

12v DC to 220v AC which then was stepped down to 110v AC by the transformer. 

 

 

Figure 4.7 The AC motor mounted under the chassis 
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Figure 4.8 The ac motor from the front  

 

Figure 4.9 The motor from the side showing the chains  
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We welded a DC motor that moved a shaft which controlled the tracking of the solar 

panel. The DC motor moved the panel either left or right from signals that was sent by the motor 

driver which gave the polarities for the motor to move in the direction of the sun. Moreover, this 

process happens by signals sent from the LDR sensor that detects the sun light going to the 

Arduino microcontroller which then gives orders to the motor driver. 

 

Figure 4.10 The DC motor while tracking the sun  
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Figure 4.11 The DC motor mounted on the base  
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4.2 Electrical Design  
 

4.2.1 Calculations 
  

 For our calculation, we got some equations that helped us to know which components to 

use and how much power we consume. These equations also helped us to know how many solar 

panels we need, what kind of battery we must have, how many batteries we need, and it depends 

on how many hours we want our motorbike to stay working. We must consider the height, width 

and weight of the Motorbike. 

 

4.2.2 Energy Consumption: 
 

From what we searched and got from the market in Kuwait, the components the we chose 

will give us 150W. we decided that our motorbike will work for 1 hour continuously. We chose 

1 hour because in Kuwait if you want to go from area to another I will take less than 1 hours 

specially if it is a bike.  

𝑃𝑜𝑤𝑒𝑟  ×  𝐻𝑜𝑢𝑟𝑠 = 𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑤
ℎ⁄   

150𝑊 ×  1ℎ = 150 𝑤
ℎ⁄  

4.2.3 Peak Power Required: 
 

𝑃𝑝𝑣 =  
𝐸

𝑁𝑖𝑛𝑣 ×  𝑁𝑐𝑜𝑛 ×  𝑃𝑆𝐻 
×  𝑆. 𝐹 

➢ Where Ninv is the invertor’s efficiency (= 0.9) 

➢ Ncon is Controller’s Efficiency = 0.92 

➢ PHS is Peak Sun Hours = 5.5 for Kuwait  

➢ S.F is Safety Factor = 1.15 

 

150

0.9 ×  0.92 ×  5.5
×  1.15 =  37.8𝑊 
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4.2.4 Number of Battery: 

 

We need to calculate how many batteries we need so it can give enough power to move 

the motorbike. We found a battery with 12V and gives 18A:  

𝑉𝑜𝑙𝑡𝑎𝑔𝑒 ×  𝐴𝑚𝑝𝑎𝑟𝑒 = 𝑃𝑜𝑤𝑒𝑟 

12 ×  18 = 216𝑤/ℎ 

For our project we need only one battery. 

4.2.5 Number of Panels Required: 

 

For the Panels, we found panel with 100W and our energy consumption is 

150W/h, for the calculation we will use: 

 

𝐸𝑛𝑒𝑟𝑔𝑦 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

𝑃𝐻𝑆 × 𝑃𝑎𝑛𝑒𝑙 𝑊𝑎𝑡𝑡
 = Number of panels  

So we will have:  

 

150

5.5 ×  100
= 0.3 𝑃𝑎𝑛𝑒𝑙𝑠 

 We get only one panel which is more than enough for our motorbike to charge our 

battery.  

4.3 Electrical Implementation  

First, we will start with the solar panels, for the solar panel we took 2 wires (black and 

white) and we connected the white wire to the solar charge controller and the black wire to the 

motor driver. As is shown in figure4.1. By connecting them, the motor drive will control the 

movement of the solar and the solar charge controller will connect it to the battery and charge it. 

As shown in figure 4.3.2 
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Figure 4.12 two wires coming out from solar  

 

 

Figure 4.13 Black and white wire connected  
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After we storage the power in the battery, we connected the battery with a invertor to low 

the voltage and from the invertor to that transformer. Also, we connect the battery with the motor 

driver so it can supply it and give power so it can move the DC motors. In addition, we connect 

the battery to the inverter so it can switch the DC to AC for the transformer which it connected to 

the motor.  

              

                          Figure 4.14 Transformer and the Inverter          Figure 4.15 Transformer and the Inverter  

To start our bike we put a 2 switches, the yellow switch as shown in figure 4.5 this switch 

make the battery deliver the power to all the components. And we made this switch so when the 

bike is totally stop, the tracker will still operate and track the sun so it can detect more light and 

charge the battery. Although it will cost some power for tracking but the solar will compensate 

that lose. For the other switch, this is the switch that start our bike. When we turn the switch into 

ON, the bike will start moving and increase the speed gradually. Moreover, we put a limited 

switch next to the break so as soon as the driver press the break the switch will cut the circuit and 

the speed will decrease gradually.  
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Figure 4.16 Key Switches  

 

 

For more accessories, we added a horn and a light so the consumers can drive it in night 

also. 

4.4 Software Implementation 
 

 In this part, we are going to describe the software part of the project. As our project is a 

body that moves a lot, and the sun light will not always be facing the sun. We decide to put a 

tracker in our project that can track the sun light. To move the tracker, we need to write a code 

that helps the controller to move the panel to the sun side. The code that we wrote based of high 

or low (turning left or right) without comparing and reading between the two side because it will 

consume a lot of energy from the battery. 

 This part will take place in the Arduino Uno. The Arduino Uno we can say is the heart of 

the circuit because it controls most of the components figure 4.6. Arduino give orders for the 

components and they will operate in a certain way by using code and program the Arduino 
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Figure 4.17  Arduino Connections  

 

 

Figure 4.18 Connection from other side 
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 The Arduino controls the solar panel through the motor driver, by the code that we 

designed. In addition, the Arduino also control the relay and the switch, it has the ability to move 

or stop the bike. Basically, we programed the Arduino in a certain way so it can control the solar 

panel and the movement of the bike. 

4.4.1 Code   
  

We used and programmed Arduino Uno to write the code: 

void setup() { 

  // initialize digital pin 13 as an output. 

  pinMode(2, INPUT); 

  pinMode(4, OUTPUT); 

  pinMode(3, INPUT); 

  pinMode(5, OUTPUT); 

  pinMode(7, INPUT); 

  pinMode(8, OUTPUT); 

} 

 

// the loop function runs over and over again forever 

void loop() { 

  if( digitalRead(2)==LOW)//ldr 1 

  { 

  digitalWrite(4, HIGH); 

  digitalWrite(5, HIGH);     

  } 

  else   if( digitalRead(2)==HIGH) 

  { 

  digitalWrite(5, LOW); 

  digitalWrite(4, LOW);    

  }  

 

if( digitalRead(3)==LOW)//ldr 2 
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  { 

  digitalWrite(5, HIGH); 

  digitalWrite(4, LOW);    

  }  

   

else   if( digitalRead(3)==HIGH) 

  { 

  digitalWrite(5, LOW); 

  digitalWrite(4, LOW);    

  }  

 

 

if( digitalRead(7)==LOW) 

  { 

 

  digitalWrite(8, LOW);     

  } 

  else   if( digitalRead(7)==HIGH) 

  { 

  digitalWrite(8, HIGH); 

   

  }  

} 
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4.4.2 Flow Chart  
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 CHAPTER 5 
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5. Evaluation 
 

5.1 System Objectives Evaluation 
 

In this chapter, we will be reviewing and analyzing our project from different aspects 

including environmental, economical, ethical and social. We will also evaluate the success of our 

project by comparing it to codes of engineering ethics and by our system features. As well as 

creating a survey to help us understand the publics thought and opinions regarding our project. 

We listed and prioritized the most important features from our perspective of our project to help 

us evaluate it.  

 

System Feature Priority 

Connecting hardware components to create the three main circuits HIGH 

Implement sun tracking feature HIGH 

Implement solar charging battery system HIGH 

Integrate both hardware and software parts HIGH 

Detect sunlight density using LDR HIGH 

Measure the angle of the sun HIGH 

Move solar panel to the desired direction based on sun direction HIGH 

Move the bike using solar energy HIGH 

Table 4 System Feature 

5.2 Codes of Engineering Ethics 

1. To accept responsibility in making engineering decisions consistent with the safety, health 

and welfare of the public, and to disclose promptly factors that might endanger the public 

or the environment. 

2. To avoid real or perceived conflicts of interest whenever possible, and to disclose them to 

affected parties when they do exist. 
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3. To be honest and realistic in stating claims or estimates based on available data. 

4. To reject bribery in all its forms. 

5. To improve the understanding of technology, its appropriate application, and potential 

consequences. 

6. To maintain and improve our technical competence and to undertake technological tasks 

for others only if qualified by training or experience, or after full disclosure of pertinent 

limitations. 

7. To seek, accept, and offer honest criticism of technical work, to acknowledge and correct 

errors, and to credit properly the contributions of others. 

8. To treat fairly all persons regardless of such factors as race, religion, gender, disability, 

age, or national origin. 

9. To avoid injuring others, their property, reputation, or employment by false or malicious 

action. 

10. To assist colleagues and co-workers in their professional development and to support them 

in following this code of ethics. 

5.3 Project Impacts 

5.3.1 Health and Safety 

First step in our project is to accept responsibility in making engineering decisions 

consistent with the safety, health and welfare of the public, and to disclose promptly factors that 

might endanger the public or the environment. 

So, in our project we have to make sure that all used components are designed and 

connected in a way that assure the safety and health terms and rules to prevent any user exposed 

to any type of risks while using the system. So, this drive us to create the electrical circuit very 

carefully and avoid any mistakes that may cause a hazard to the users. Also, we need to consider 

the safety of the system design that should be structured according to engineering ethical and 

technical standards. 

As a backup plan, we need to consider that if any problem occurred during using the system 

in anyhow, an approach of receiving quick feedback from users should be applied, such as alert 
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system that may be raised if any danger occurred, notification automatically sent to us when an 

error happens, or any other approaches that would achieve safety and health. 

5.3.2 Economic 

One of the major objectives behind designing the solar powered bike system is provide a 

solution with lower cost to increase the opportunity for the system to be applied and used by 

different sectors and users with different living standards and levels. Also, and based on recent 

studies that conventional energy sources such as oil may be at risk of depletion someday. For this 

reason, most of researches and inventions now are focusing on the renewable energy to generate 

the required power to run the systems, generate electricity, run factories, lighting streets and 

buildings, and we can’t ignore the transportation sector that has attracted the attention to produce 

vehicles that completely run on electric using solar energy. 

5.3.3 Environment 

Mainly, the purpose of solar powered bike system is to reduce risks to human and wildlife, 

reduce the scope of population migration from areas with environment issues to areas with lower 

problems through creating a healthy environment that Emissions-free, and also to restrict emission 

of gases and air pollution. 

5.3.4 Social 

In this part specifically, we need to observe more details about the local market and society 

of Kuwait, and how much extent to which the local community responds to the solar powered bike 

system. but commonly, there would be a great social and cultural impacts by the system through 

providing a healthy and safety environment 

5.4 Survey 

 
We created a survey with 10 questions as way to gather information and requirements 

about our projects system and to help us understand how people will react and interact with our 

project. We used this feedback to help us know more about peoples point of view of the basis of 

our project, we mostly asked about their knowledge towards solar power and vehicles.  
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We received 104 responses to our survey consisting of 46 males and 56 females the majority 

were in the age range of 18-27.  

 

5.4.1 Survey questions 
 

The following were the questions included in the survey:  

 

1. Gender?  

2. Age?  

3. Do you have a license? 

4. Do you think electricity is useful in our lives?  

5. Do you own a solar powered device?  

6. Do you think it is possible that all cars and bicycles will be electric? 

7. If all bicycles become electric, will you want to own one?  

8. Do you think that exhaust gas from engines are harmful to our environment?  

9. Do you think if we turned bicycles to electric motors it will benefit the environment? 

10. Would you purchase an electric vehicle knowing it needs less maintenance than a regular 

vehicle?  

4.3.2 Survey results  
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Figure 5.1 Gender? [2]  

 

 

Figure 5.2 Age? [3]  

From figure 5.1 and figure 5.2 we are able to determine our target audience and 

their opinion towards our project. This will give us an approximate idea of how this age 

and gender group will react when we develop our project.  
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Figure 5.3 Do you have a license? [4] 

From Figure 5.3 we can tell that most people have license which means they will 

be able to use our solar powered bicycle.  
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Figure 5.4 Do you think electricity is useful in our lives? [5] 

 These statistics show the importance of electricity in people’s lives, the 

majority of people believe that electricity is extremely important Which motivates us to 

use electricity in different devices and products as people are becoming very dependent 

on it.  

 

Figure 5.5 Do you own a solar powered device? [6] 
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Figure 5.6 Do you think it is possible that all cars and bicycles will be electric? [7] 
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Figure 5.7 If all bicycles become electric, will you want to own one? [8] 

 

 

Figure 5.8 Do you think that exhaust gas from engines are harmful to our environment? [9] 
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Figure 5.9 Do you think if we turned bicycles to electric motors it will benefit the environment? [10] 

 

From figure 5.8 and figure 5.9 we see the correlation of people that have 

knowledge on how harmful exhaust from engines have on our environment and 

how electric bicycles that don’t depend on fuel will not have a negative impact on 

our environment. 60% of people we surveyed know how extremely dangerous 

exhaust is and 90% agree that if we turned all bicycles to electric motors it will 

benefit our environment.  
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Figure 5.10 Would you purchase an electric vehicle knowing it needs less maintenance than a regular vehicle? [11] 

 

 

4.4 Conclusion 
 

In conclusion in this chapter we clarified the impact our project has on health and safety, 

economic, environment and social aspects. We also stated the code of engineering ethics from 

IEEE standards. We also created survey of 100 males and females in Kuwait to find out their 

opinion and thoughts towards our project, which will be useful for our research as they will be 

our target audience.   
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CHAPTER 6 
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6. Conclusion 
 

6.1 Project Idea  
To conclude all our work, in this chapter we will be talking about the progress and results 

we reached through our development and research of our solar powered bicycle. We had two 

stages to create our project, the first four months was the capstone I course which was focused on 

research following it was capstone II course where we implemented our findings. Our project 

idea was to create a solar powered bicycle that powers itself through energy obtained from solar 

panels as well as sun tracking.  

6.2 Project progress 
 

 6.2.1 Capstone I Course  

  During capstone one course, we did a lot of research on our project. We focused 

on how solar panels worked and which type would be the best one for us to use in our project. 

We researched different solar powered bicycle projects to help us obtain better insight on how 

we will be implementing our design. We created a prototype which was a smaller version circuit 

of our sun tracking device and motor for our bicycle with a miniature wheel.  

 We struggled with creating the circuit at first, but with several attempts and mistakes 

created we were finally able to create the circuit properly. We had to do intensive research on the 

mechanical aspect of our project as our knowledge was limited to computer engineering and 

electrical engineering. We were able to finally fully understand how each component of our 

project will work and how we are going to be able to construct it. We also attempted to 

approximate the cost of our project as well as finding out where we are able to find all the 

components.  

6.2.2 Capstone II Course  

 During Capstone II which is the second phase of our project implementation, our first 

task was to find the correct bicycle size and measurement. After finding the correct one to be 

able to use in our project we looked for the components that will be able to suit our bicycle type 

and size. We calculated the components values depending on the size of the bicycle and later 

bought all that we required. Our next step was starting on the mechanical design, we applied the 
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rooftop, motor and framing of the bike. By doing so, we were then able to connect the solar 

panels. We selected the specific solar panels through studied calculations as well.  

 After completing all the mechanical aspects of the bicycle, we then focused on the 

electrical side which includes connecting the circuits that consisted of an Arduino where we 

needed programming skills to be able to use. The circuit included controlling the sun tracker that 

is based on all digital. As well as the motor driver and DC track motor which moves the panels 

depending on the direction of the sun.  

 

6.3 Future Work  
 As we went through the process of creating our solar powered bicycle we created many 

mistakes but learned from most of them. In the future, we would like to improve our design by 

using more high technology and better quality components in order for us to create a more 

reliable and modern design. As well as adding more features to our bicycle as we progress with 

it, which include features such as a rooftop for shade, a device that may show you how much 

power and distance is left and as an extra a solar powered radio. We may also work on the design 

of the bicycle to make it more presentable as well as adding features such as lights for driving in 

the dark and direction indicators.  

 Our main goal is for our bicycle to be used in the streets of Kuwait for us to help decrease 

the cause of air pollution and to provide a good and cheaper way for transportation. We reached 

most of the aims we set in the beginning of our project such as allowing our bicycle to move at a 

certain speed and for the sun tracking to work for us to utilize as much solar power as possible.  

 

6.4 Final Comment  
 In conclusion, we all worked very hard and spent many hours working on our project, 

whether it is on the computer reading articles and journals to help improve our knowledge or at 

the lab and garage working on the circuits and structure of our project. Our main struggle was 

finding the correct bicycle size and weight for us to create our project and creating calculations 

for us to get the right components based on the size of our bicycle. The mechanical aspect of our 
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design was also tough, but through hard work and research we were able to overcome this 

problem. 

 

 

Figure 6.1 Our Final Design 
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Appendix A 

void setup() { 

  // initialize digital pin 13 as an output. 

  pinMode(2, INPUT); 

  pinMode(4, OUTPUT); 

  pinMode(3, INPUT); 

  pinMode(5, OUTPUT); 

  pinMode(7, INPUT); 

  pinMode(8, OUTPUT); 

} 

 

// the loop function runs over and over again forever 

void loop() { 

  if( digitalRead(2)==LOW)//ldr 1 

  { 

  digitalWrite(4, HIGH); 

  digitalWrite(5, HIGH);     

  } 

  else   if( digitalRead(2)==HIGH) 

  { 

  digitalWrite(5, LOW); 

  digitalWrite(4, LOW);    

  }  

 

if( digitalRead(3)==LOW)//ldr 2 

  { 

  digitalWrite(5, HIGH); 

  digitalWrite(4, LOW);    

  }  

   

else   if( digitalRead(3)==HIGH) 
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  { 

  digitalWrite(5, LOW); 

  digitalWrite(4, LOW);    

  }  

 

 

if( digitalRead(7)==LOW) 

  { 

 

  digitalWrite(8, LOW);     

  } 

  else   if( digitalRead(7)==HIGH) 

  { 

  digitalWrite(8, HIGH); 

   

  }  

} 
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