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ABSTRACT 

 

An Electrical Cycle is a closed-loop system that converts electrical energy into mechanical energy and vice 

versa. It operates on the principles of electromagnetism and thermodynamics to power a machine or generate 

electrical energy. The components of an Electrical Cycle include a motor, energy storage device, and power 

control system. The cycle can be used in a variety of applications, such as electric vehicles, renewable energy 

systems, and power grid management. With advancements in technology, the efficiency and performance of 

Electrical Cycles are continually improving, making them an essential component in the transition towards a 

more sustainable energy future. An electrical cycle, also known as an E-cycle is a type of bicycle that is 

powered by an electric motor and a rechargeable battery. Unlike traditional bicycles, E-cycles use electric 

power to assist the rider during pedaling, making it easier and more convenient to travel longer distances or 

tackle challenging terrain. 

The use of E-cycles has seen significant growth in recent years, as more and more people look for eco-friendly 

and efficient modes of transportation. With advancements in battery technology, E-cycles are becoming lighter, 

faster, and more reliable, making them an attractive alternative to cars, motorcycles, and other vehicles. In this 

paper, we will explore the design and different purposes of an E-cycle with low cost and more speed than 

existing cycles, from their early prototypes to the latest models available in the market. We will examine the 

technical specifications and features that make E-cycles unique, as well as the benefits they offer over 

traditional bicycles. We will also discuss how to use 3d printing technology to make the parts, facing 

challenges. Fabricating E-cycles faces problems, such as range limitations, charging time, regulatory issues, 

speed, and cost 

Finally, so much research we will make the cheap and best user-friendly multiple usages of E-cycle at the low 

cost, they are likely to have in the transportation sector. With the increasing demand for sustainable and cost-

effective transportation options, E-cycles are poised to play an important role in shaping the future of mobility. 
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1. HISTORY 

 

The history of electric bicycles can be traced back to the late 19th century when inventors began experimenting 

with using electricity to power bicycles. One of the earliest examples was the "Laufmaschine" (running the 

machine) patented by German inventor Karl von Drais in 1818, which was powered by a small electric motor. 

However, these early prototypes were limited in their range and practicality, and it wasn't until the late 20th 

century that electric bicycles became commercially viable. In the late 1970s and early 1980s, advances in 

battery technology and the development of more efficient and compact motors led to the emergence of 

commercially viable electric bicycles.  

Early models featured small hub motors and lead-acid batteries and were mainly used by people who had 

difficulty pedaling conventional bicycles due to physical limitations. In the 1990s, advances in lithium-ion 

battery technology and the development of more powerful and efficient motors enabled the production of 

electric bicycles with greater range and power. This led to the growth of the electric bicycle market, with 

increasing numbers of people turning to electric bicycles as a more environmentally friendly and convenient 

mode of transportation. In the 2000s, the electric bicycle market continued to grow, with advances in battery 

technology, motor design, and electronic control systems leading to the development of a wider range of electric 

bicycles with improved performance and features. This included the introduction of pedal-assist systems, which 

provided a power boost to the rider's pedaling effort, and integrated displays, which showed the rider 

information such as speed, distance, and battery level. Today, electric bicycles are widely used around the 

world, with a growing demand for electric bicycles in both urban and rural areas. The development of new 

technologies, such as lightweight batteries, advanced motor controllers, and more efficient motors, continues to 

drive advances in the electric bicycle industry, making electric bicycles a more practical and accessible mode of 

transportation for people of all ages and abilities. 

 

2. INTRODUCTION 

 

A bicycle is a user-friendly the human-powered, pedal-driven, single-track vehicle has two attached wheels, one 

in front of the other is back. It is one of the simplest, most efficient, and eco-friendly modes of transportation. 

Bicycles are widely used for commuting, recreation, and exercise, and have played a significant role in the 

development of modern transportation. This cycle was invented in the early 19th century and has since 

undergone numerous modifications to improve its design and performance. Today, there are several different 

types of bicycles, each designed for specific purposes such as road racing, mountain biking, touring, and 

commuting. Bicycles have several advantages over other forms of transportation, including being cheaper, 

lighter, and requiring less maintenance than cars. They also provide an excellent form of exercise, helping to 

improve cardiovascular health and reduce stress. Additionally, bikes have a smaller carbon footprint and do not 

contribute to air pollution, making them an environmentally friendly choice.  

Electric vehicles play an important role in India's air pollution problem and its growing demand for 

nonrenewable energy. Moreover, they are just as applicable to all types of citizens' [1] work in describing [2] 

the performance of an electric bicycle fitted with solar panels. A comprehensive analysis of the E-Bike in 

different countries is addressed [3, 4] the COVID-19 pandemic accelerated their demand for E-cycles [5] the car 

trips being replaced by bike trips ranged from 16% to 76 %[6]. 

The main motive of my project is to reduce carbon emissions, provide a better riding experience with maximum 

speed at low cost, and also use a new fabrication process that is 3d printing technology used to print the battery 

and controller storage box. My cycle was used in multipurpose at low cost at maximum speed  

3. COMPONENTS TO BE USED  

 

To fabricate the E-cycle so many components are to be used those are explained below 

 

a) BLDC Hub Motor  

In the present market, different BLDC motors are available but I am using the 36v 350w hub motor because it 

will be generating more torque low cost and use this motor to carry up to 100kg at the maximum speed of 
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25km/hr at an operating voltage of 36v with rider and some load, only rider the motor will run at the speed 

range of 30km/hr to 35km/hr below figure 1 shows the motor image in this project I am using rear wheel hub 

motor as compared to front wheel it will carry the more load easily 

 

Specification of motor 

 Voltage: 36V refers to the nominal voltage of the motor's battery pack. This means that the battery is 

designed to provide 36 V of power to the motor. 

 Wattage: 350W refers to the power output of the motor. A motor with a higher wattage rating can deliver 

more power and acceleration than a motor with a lower rating. 

 Hub Motor: A hub motor is a type of electric motor that is integrated into the center of the wheel. This makes 

it possible to convert a regular bicycle into an electric bicycle with minimal modifications. 

 Speed: The top speed of an e-bike equipped with a 36V 350W hub motor will vary depending on factors such 

as the weight of the rider, the terrain, and the tire size. On average, a 36V 350W motor can reach speeds of up 

to 25-30 km/h (15-20 mph). 

 Range: The range of an E-bike is determined by the capacity of the battery pack, which is typically measured 

in watt-hours (Wh). A 36V 350W motor can provide a range of 20-50 km (12-30 miles) on a single charge, 

depending on the battery capacity and riding conditions. 

 Weight: The weight of a 36V 350W hub motor will vary depending on the manufacturer and design, but 

typically ranges from 3-5 kg (6-11 lbs). 

 Maintenance: A 36V 350W hub motor requires minimal maintenance and is generally reliable and long-

lasting. However, it is important to keep the motor and battery clean and dry to ensure optimal performance. 

In conclusion, a 36V 350W hub motor is a powerful and efficient electric motor that is well-suited for E-bikes, 

scooters, and other personal vehicles. It is easy to install, requires minimal maintenance, and offers a convenient 

and eco-friendly alternative to the traditional gasoline-powered vehicle 

Working Temperature: -20℃-45℃  

Rated RPM: 180-290rpm  

 
Figure 1 

 

b) Controller  

A 36V 350W hub motor controller is an electronic device that regulates the power flow between the battery and 

the electric motor. It acts as the "brain" of the electric vehicle, managing the power delivery and ensuring that 

the motor operates smoothly and efficiently. 

The controller receives signals from the throttle or pedal-assist sensors and then regulates the power from the 

battery to the motor accordingly. It also manages other functions such as regenerative braking, speed control, 

and error protection. 

A 36V 350W hub motor controller should be matched with a 36V battery and a 350W motor to ensure 

compatibility and optimal performance. The controller typically comes with a display that provides information 

such as speed, battery level, and error codes. 

Wattage Compatibility: The controller should be matched with a 350W motor to ensure compatibility and 

optimal performance. A controller with a higher wattage rating can handle more power and deliver better 

performance, but it may also be larger, heavier, and more expensive. 

Control Modes: A 36V 350W hub motor controller typically offers several control modes, such as full-power, 

half-power, and eco-mode, which can be selected based on the rider's preference and riding conditions below 

figure 2 showing the controller details. 
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Speed Control: The controller regulates the power delivery to the motor, and manages the speed of the electric 

vehicle. It ensures that the motor operates within the safe and legal speed limit, and prevents over-speeding. 

 
Figure 2 

 

Error Protection: A 36V 350W hub motor controller is equipped with various error protection functions, such as 

over-voltage, under-voltage, over-current, and short-circuit protection. These functions ensure that the battery, 

motor, and controller are protected from damage in the event of an error or fault. 

Display: Some controllers come with a display that provides information such as speed, battery level, error 

codes, and other useful data. The display can be mounted on the handlebars, or integrated into the electric 

vehicle's frame. 

In conclusion, a 36V 350W hub motor controller is a critical component of an electric vehicle, as it manages the 

power flow between the battery and the motor, and provides control and protection functions. It is important to 

choose a compatible and reliable controller to ensure optimal performance and safety of the electric vehicle 

 

c) Throttle  

A 36V 350W Display LED Throttle with Key is a device used to control the speed and power of an electric 

vehicle. It typically includes a display that provides information such as speed, battery level, error codes, and 

other data. The throttle is connected to a 36V 350W hub motor controller, which regulates the flow of electricity 

between the battery and the motor based on the signal received from the throttle 

 

 
Figure 3 

 

The LED Display Throttle with Key typically features a built-in LED screen that displays the relevant 

information to the rider. It also comes with a key that provides added security, as the electric vehicle can only 

be operated with the key in place. 

The throttle controls the speed and power of the electric vehicle by sending signals to the motor controller. It 

can be a twist grip, thumb throttle, or pedal-assist sensor, and can be mounted on the handlebars, frame, or other 

convenient locations. 

In summary, a 36V 350W Display LED Throttle with Key is an advanced and convenient component of an 

electric vehicle, as it provides the rider with the ability to control the speed and power of the vehicle, and 
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displays the relevant information and data on a built-in LED screen. The key provides added security, ensuring 

that the electric vehicle can only be operated by authorized users. 

 

d) Light with an inbuilt loud horn 

A 36V 350W fog light with an inbuilt loud horn is a lighting and safety accessory for an electric vehicle. It is 

typically powered by a 36V battery and has a power rating of 350W. 

The fog light provides bright and focused illumination, which can improve visibility in low-light and foggy 

conditions. The inbuilt loud horn is a safety feature that can be used to alert other road users of the electric 

vehicle's presence. 

 

 
Figure 4 

 

The fog light with a horn can be mounted on the front or rear of the electric vehicle and is typically controlled 

by a switch or button on the handlebars or frame. Some models may also feature an LED display that indicates 

the status of the light and horn. 

In summary, a 36V 350W fog light with an inbuilt loud horn is a useful and important accessory for an electric 

vehicle, as it improves visibility and safety on the road. The bright fog light and loud horn can help to prevent 

accidents and increase the visibility and safety of the electric vehicle in low-light and foggy conditions. 

e) Lithium-ion Battery   

A 24V 10Ah Lithium-Ion battery is a rechargeable battery that operates at a nominal voltage of 24 volts and has 

a capacity of 10 amp-hours. This type of battery is widely used in electric bikes, scooters, and other similar 

applications due to its high energy density, long cycle life, and low self-discharge rate compared to other battery 

technologies 

Voltage: Lithium-Ion batteries typically operate at a nominal voltage of 3.7V to 4.2V per cell, so a 24V 10Ah 

battery is composed of multiple cells connected in series. 

 Capacity: The capacity of a Lithium-Ion battery is usually expressed in amp-hours (Ah), which represents the 

amount of energy that can be stored in the battery. In this case, the 10Ah capacity means that the battery can 

provide 10 amps of current for one hour or 1 amp of current for 10 hours before it is fully depleted. 

 Energy density: Lithium-Ion batteries have a high energy density, which means they can store a lot of energy 

in a small space. This makes them ideal for use in electric vehicles and portable devices 

 Cycle life: Lithium-Ion batteries have a long cycle life of a battery is the number of times it can be charged 

and discharged before its capacity decreases significantly. With proper use and maintenance, a Lithium-Ion 

battery can last for several years. 

 Charging: Lithium-Ion batteries can be charged quickly and efficiently using a special charging circuit and 

they do not require a "memory effect" like nickel-cadmium batteries.  
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Figure 5 

 

It is important to use the correct charging method and to avoid overcharging or over-discharging the battery, as 

this can significantly reduce its lifespan. 

 Safety: Lithium-Ion batteries are considered to be safe when used and charged properly, but they can be 

dangerous if damaged or handled incorrectly. Overcharging, over-discharging, or exposing the battery to high 

temperatures can cause thermal runaway and potentially lead to. It is important to use caution and follow 

recommended safety guidelines when using a 24V 10Ah Lithium-Ion battery to ensure safe and efficient 

operation 

f) Battery Charger 

A 24V, 350W battery charger is a device used to charge batteries that operate on a 24-volt DC power source 

and have a maximum power capacity of 350 watts. This type of charger is designed to regulate the flow of 

electricity into the battery to ensure that it is charged safely and efficiently. The exact specifications and 

features of a 24V, and 350W battery charger will depend on the manufacturer and model. However, common 

features may include adjustable charging voltage and current, LED status indicators, over-voltage protection, 

and short-circuit protection battery charging time will base on the charger Amp rating. I am using the 3Amp so 

it will take to charge my battery to full in 4-5 hr 

 

 

 

 

 
Figure 6 

 

 

g) DC-DC boost step-up converter 

A 200W DC-DC boost step-up converter is a power conversion device that can take an input voltage of 8-60V 

DC and convert it to a higher output voltage of 12-83V DC, with a maximum output current of 20A. The 

converter can handle up to 200 watts of power, making it suitable for a wide range of applications. 

Some features of a typical 200W DC-DC boost step-up converter include: 

 High efficiency: to minimize power losses and reduce heat generation 

 Wide input voltage range: to accommodate a variety of DC power sources 

 Adjustable output voltage: to accommodate different voltage requirements 
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 Overload and short circuit protection: to ensure reliable operation and protect against damage 

 LED indicator: to show the status of the converter 

This type of converter is commonly used in applications that require higher voltage levels than the input 

voltage, such as in voltage regulation, voltage boosting, battery charging, and power supply design. 

 
 

Figure 7 

 

The main purpose to use this converter is to reduce the cost of the battery and improve the efficiency of the 

cycle speed, increase the speed of the cycle, and supply the required voltage and current to the controller   

h) USB Mobile Charger  

A USB mobile charger for bikes is a device that can be attached to a bicycle and used to charge electronic 

devices such as smart phones, GPS units, or other devices that can be charged via USB. These chargers 

typically use power from the bike's battery, or from a generator that is powered by the bike's movement, to 

provide a convenient charging solution for cyclists on the go. They are a useful accessory for those who enjoy 

outdoor activities or long-distance cycling, and they can help ensure that you always have a fully charged phone 

with you in case of emergency 

 

 
Figure 8 

 

i) Disc brake 

A bicycle disc brake is a type of brake used on bicycles that uses a disc rotor mounted on the wheel hub to slow 

down or stop the bike. The brake pads are housed in a caliper that is attached to the frame or fork and applies 
pressure to the rotor when the brake lever is pulled. Compared to traditional rim brakes, disc brakes provide 

more consistent and reliable stopping power in a wider range of conditions, including wet and muddy terrain. 

They are also typically more durable and require less maintenance. Using these brakes to stop the cycle more 

efficiently as compared to normal brakes  
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Figure 9 

 

4) SOFTWARE AND TECHNOLOGY  

a) Auto Cad 

AutoCAD is a commercial computer-aided design (CAD) and drafting software application [7]. It is widely 

used for creating 2D and 3D designs and technical drawings in various fields such as architecture, engineering, 

construction, and manufacturing. This software to design the required controller and battery storage box 

b) 3d Printing Technology 

3D Printing is a technology for creating physical objects from digital models by building them layer by layer. It 

is also known as additive manufacturing. 3D printing can be used to produce a wide range of objects, from toys 

and gadgets to functional parts for engineering and medical applications. The process starts with creating a 

digital model using computer-aided design (CAD) software or by scanning an existing object. The model is then 

sliced into thin layers, which are used to guide the 3D printer in depositing material, such as plastic, metal, or 

resin, layer by layer until the object is complete. The main objective to use this printing technology is to reduce 

the cost also if we fabricated this box in another process it so difficult and costly also finally so much search we 

created that storage using 3d printing technology figure 10 shows the printing parts fitted to cycle  

 

 
 

Figure 10                                              
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5) ASSEMBLING  

 

In this assembling process, we take an old photon bicycle and do small repairs after all done first we attached 

the hub motor to the cycle rim with help of spokes length having 23cm we are using the high gauge spokes to 

carry more weight at different speed condition, totally 32 spokes are used to fix the hub motor to the rim. After 

completing the spokes fixing the rim attached to the rear side frame part of the bicycle, attaching the throttle to 

the handle right, and also fixing the headlamp inbuilt horn fix to the front side of the below handle, the lamp 

light will adjust up and down as our requirement. 

For the left side of the handle, part fix the holding gripper and also the light and horn control on and off switch 

unit make sure to fix these parts tightly, after fixing the front wheel also fix the disc brake to the front wheel in 

the maximum throttle rotation motor will be reached 30-35km/hr so to stop the cycle suddenly we need disc 

brakes as compare to normal brakes to stop cycle more efficiently 

To fix the portable charging port unit below the seat make sure to fix the all parts tightly after that fix the 

battery and controller storage box in this storage box to make using 3d printing technology, by using that 

technology to make the storage box in three parts after printing the three parts to join them to make the 

rectangular storage box. To fix this box to the cycle using the screws and after fixing the box inserts the battery 

in this project I am using the 24v 10amp lithium-ion battery because compare to a lead acid battery it will 

generate more power as compared to the same specification of led acid battery and also more life cycle time so 

that I am using this battery. 

The battery output will be 24v and 1amp but we need 36v 2amp to get the required power outputs we are using 
the DC to DC buck-boost convertor the battery output will be connected to the converter input figure8 will be 

showing the connections by this convertor to get the required input voltage and current supply to the motor so 

getting the that required out to adjust the screws on the converter that will be showing the figure 8 by rotating 

the voltage screw in clockwise direction to increase the voltage and same way to rotate the current screw in the 

clockwise direction to increase the current after that to reached the required current and voltages the out wires 

of convertor connected to a controller. The main motives for using this converter reduce the cost and supply the 

required power constantly until the battery charges over also using this convertor increase the speed of the 

motor by 5 to 10km as compared to a normal battery supply and also increases the battery life because it 

normally directly motor connected to the battery to supply the power some heat will generating there is no sink 

attaché to the battery pack that will be effecting life cycle time by this convertor that heat will take by convertor 

in that convertor heat sink will be available that will dissipate the heat that also using this convertor after that 

output power connecting to controller below figure 11 shows the connection system  

 

 
Figure 11 
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For all the parts to connect to the controller make sure to check the output power of the boost converter so that 

power will connect to the controller connected all part properly after completing all connections switch on the 

power and check all parts are working properly. Below figure 12, 13, 14 shows the total assembly of the E-cycle 

 

 

 
Figure 12            Figure 13 

 
 

Figure 14 

 

6) RESULT 

 
Completing the all pre-checking process I will test at different road conditions and different loading conditions, 

my E-cycle will run 30 to 35km/hr at top speed with a rider weight of 60kg with a distance of 20 to 25km range 

single charge and also it will run at the speed of 25 to 30km/hr with rider and extra 80kg weight at the range of 

16 to 20km at single charging when the battery is discharged it will be converting normal bicycle to apply the 

pedal to move the E-cycle 

It will travel on road and off road Very easily this cycle climbs more than 20 degrees slope road very easily, in 

travelling time if you need mobile charging you can charge and also any USB port related charging devices you 

can charge by using the charging port provided finally my E-cycle will best in all sides and mainly cost effetely  
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7) FEATURE SCOPE 

 
 In the feature, we try to introducing the solar technology 

 Try to make the self-generating system  

 Increase the Travelling distance 

 In the feature, we try to introduce the anti-thief system  
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