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Abstract— The purpose of this article is to investigate the 

viability of converting conventional two-wheelers with 

internal combustion engines (ICEs) to electric drivetrains. 

Install an electric motor, battery pack, motor controller, 

and other electrical systems, ICE components must be 

removed. According to preliminary testing, two-wheelers 

that have been retrofitted can reach performance 

parameters that are on par with electric versions that are 

created in factories, with notable increases in energy 

efficiency and lower operating costs. Cost and 

environmental savings are the main drivers of user 

acceptability, which is generally favourable. The study 

shows how retrofitting can be an affordable and 

environmentally friendly solution to electrify current two-

wheeler fleets, opening the door for wider adoption and 

other technological developments. 

 

I. INTRODUCTION 

 

The number of motor vehicles has multiplied, with 

floods representing just one of these gases, carbon 

dioxide and nitrogen oxides, which contribute the 

most to global warming. In a bid to lower emissions 

from gasoline vehicles, an affordable and sustainable 

solution has been crafted: converting existing petrol 

cars into electric ones. A project aimed at transforming 

existing petrol cars to electric ones is based on the 

original chassis and includes a contribution from the 

Brushless DC motor (BLDC), which drives against 

high performance but endures for a long time. This 

allows the incorporation of advanced systems, such as 

regenerative braking and energy management 

schemes, that make the system more environmentally 

friendly as well as modern, even though it was 

attached to motors originally engineered half a century 

ago. The project is expected to reduce carbon 

emissions and support sustainable transportation by 

converting conventional petrol vehicles into electric 

vehicles through the concept of retrofitting. The 

original chassis was preserved for structural support, 

and cost savings through a highly integrated BLDC 

Hub motor, battery set, and controller were developed 

as the main power sources for retrofitting. An electric 

vehicle may have an onboard battery of storage that 

powers a motor for movement, and then controls the 

flow-promoting power distribution over various 

operations on vehicles. The battery is charged using 

the main electricity and a plug with the aid of a 

charging unit, which can be done onboard or at 

designated changing stations. The controller manages 

the power output to keep the electric motor running 

correctly and controls the driving speed in forwarding 

or reverse. 

 

II. LITERATURE REVIEW 

 

This review of the literature seeks to understand why 

electric two-wheelers are becoming highly favoured 

and transitioning toward cleaner sources, as well as 

their technical applicability. The Output covers the 

introduction of electric vehicles, retrofitting of internal 

combustion engine vehicles, Technical Analysis in 

detail and performance analysis, and challenges with 

future work. The battery management system reviews 

The BMS is very much importance about the user 

acceptance, regulatory compliance and technical 

ability. This review also examines the environmental 

benefits of electric two-wheelers over traditional 

vehicles, which are seen as having a positive impact if 

they take off on a large scale. It also helps with the 

need to develop uninterrupted EV infrastructure. 

 

III. PROPOSE METHODOLOGY 

 

Electric scooters are also convenient to use, because 

they make commuting easier for riders. Powered by an 

electric motor and gearbox system, a lithium-ion 

battery is used to power the carryover operation. The 

throttle, which is rotated or pressed up and down to 

regulate the flow of power from the battery to the 
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motor, determines how fast it goes. The quality of the 

motor also influences speed, torque, and climbing 

ability. Brushless motors are more efficient than 

brushed motors. The concept behind regenerative 

brakes is simple: during braking, all or part of the 

kinetic energy that is normally wasted as heat inside 

the disc or drum brake assemblies is converted into 

electrical energy. This energy is then returned to the 

battery; thus, the overall efficiency increases, and it 

will reach an extended range. The electric motor 

moves any propels of the scooter instead of using a 

conventional internal combustion engine to produce 

torque that drives the wheels. The battery pack is 

essentially a store of electrical energy, providing 

power to the motor when required, with the controller 

controlling and regulating the electricity flow from the 

source (battery) to provide precise control over speed 

and torque. When attached to a power source, the 

charger refills some of the stored battery capacity, so 

my (light) does not roll around the powerless 

whenever I want it. The electric motor replaces the 

original engine attached to the rigged frame of the 

scooter, and battery packs are generally distributed 

where there is space available (preferably under the 

seat). The controller is mounted on the two-wheeler 

and sits between the battery pack and the motor 

receiving user input from the throttle, as well as other 

controls. Some of the retrofitted EV scooters may have 

features such as a regenerative braking system; hence, 

reversed operation is also possible using the motor as 

an electrical generator that converts kinetic energy into 

electrical energy. These monitoring features can be in 

the form of battery charge indicators, overcharging 

safety mechanisms, and overheating/overcurrent 

protection. Electric scooters are simple and easy to 

use; therefore, they are popular among customers. 

Powered by a battery and an electric motor through the 

gear mechanism, they convert electrical energy into 

mechanical energy for use in the driving wheels. This 

is one of the main things that connects you, as a rider, 

to this bike: throttle control, which determines how 

much or little your scooter is. The scooter parts are 

connected and managed via a controller, which can be 

a lithium-ion rechargeable battery pack. A scooter 

with a poor-quality motor will not hit similar top 

speeds, the same level of acceleration, and hill 

climbing ability as one with this stronger type. 

Brushless motors are more efficient – typically 85-

90% compared to ~75%-80% for brushed equivalents. 

This is because electric scooters come with 

regenerative brakes where they charge the battery 

owing to the conversion of kinetic energy into power 

by providing a bit force oathbreach. The electric motor 

takes the place of the gasoline engine and acts 

accordingly to propel this scooter down the road. The 

battery pack holds electrical energy and provides 

power to the motor, while the controller directs 

electricity from the battery into the motor (thus 

controlling speed and torque). Once plugged into a 

power source, the battery pack charges using the 

charger it is plugged into the power source. The 

electric motor is positioned where the old engine used 

to be, and occasionally in or below a bicycle or trailer. 

The controller is mounted on the scooter and 

connected by a wire between the battery pack and 

motor, and it receives signals from throttle activation 

or other controls. 

  

IV. COMPONENT DESCRIPTION 

 

1. BLDC MOTOR 

 

 
 

Combined with the mechanical transmission system, 

we must mention rapid acceleration, which is enabled 

by a 48V BLDC hub motor located in the rear wheel 

and provides seamless acceleration, probably 

requiring a perfect interface to obtain the maximum 

output even at temperatures from -20°C to enable safe 

driving even when driving days for up. The motor is 

tough for rugged and efficient use on e-bikes and 

motorcycles that can withstand precipitation in rainy 

or humid conditions. 

 

2. BLDC CONTROLLER 
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The vehicle's controller regulates the transmission of 

battery power and movement to the motor in such a 

way as to allow reversed motion. The speed and 

acceleration can be adjusted using pulse-width 

modulation. The BLDC controllers for 1000 W BLDC 

motors use brushless DC technology to generate 

power. A BLDC controller manages the overcurrent 

and temperature settings to maintain stability, and the 

firm actions of these two controllers protect motors 

from any type of damage. It can also be tuned further 

to deliver the specific torque and speed requirements 

of a given vehicle. 

 

3. LITHIUM-ION BATTERY 

 

 
Lithium-ion batteries are transparent, light, and 

rechargeable eco-friendly batteries used in modern 

electronics. Not only do they have a high energy 

density, but they also charge quickly and rarely require 

maintenance. Integrated into the systems of an electric 

vehicle, they offer a range of 30-40 km and a speed 

level of up to 25 km/h. Lithium-ion batteries are also 

relatively long-lived options, making them 

particularly cost-effective for a variety of applications. 

Similarly, technology is being advanced, and 

consequently, its functionality remains in the updating 

phase. 

 

4. LITHIUM-ION BATTERY CHARGER 

 

 
Lithium-ion battery chargers for smartphones, laptops, 

cameras, and electric vehicles will then divert the 

correct voltage and current levels at a chosen rate to do 

so effectively and safely. These chargers are packed 

with a slew of features, such as voltage regulation, 

current observation, and safety guards for no 

overcharging, overheating, and small-higher circuits 

(connectors on these cubic zirconia stone brick 

breaks). These chargers can be of various sizes and 

portability: some may either fit in a small pocket while 

others are integrated inside electronic devices 

themselves. The reason these are popular is that 

lithium-ion battery chargers can impact the life of the 

batteries, and the time after period guarantees that they 

have a hale protector against power issues. A smaller 

charger, this unit is rated for electric vehicles up to 48 

V, with a maximum charging voltage of 54.6 volts. A 

self-contained circulation cooling system was used to 

prevent overheating during the charging process. In 

addition, it comes with an LED indicator that makes 

tracking the charge level of this battery easier for the 

users. 

 

5.  DC-DC CONVERTER 

An important part of electric cars is the DC-DC 

converter, which makes it possible to electronically 

work with varying voltage levels during the 

conversion of electricity applications, including 

everything from fine-tuning the voltage to meet the 

specific needs of various electronic components in a 

car. It converts high-voltage DC power from the main 

two-wheeler EV battery pack to low-voltage DC 

power that is appropriate for use by accessories and 

other vehicle systems. The converter is available in 

three different input/output configurations that include 

48, 60, or at what the manufacturer rates as a 

continuous output of up to one channel and up to watts. 

This results in better power utilization and 

dissemination throughout the vehicle, thereby 

improving performance. In addition, DC-DC 

converters offer an efficiency boost to allow electric 

vehicles to travel longer distances. 

 

6. SWING ARM 

 
 

What is a Swingarm on Motorcycles & ATVs? It takes 

the shock and waits for the suspension caused by 

movement, acceleration, or breaking by the rider. The 

swingarm is made up of materials ranging from 

aluminium and steel to carbon Fiber and joins the 
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motorcycle's frame using a pivot bolt. In the case of a 

twin or even mono-rear suspension, this system is 

anchored to the frame of the motorcycle and allows for 

up-down movement around the rear wheel. Swing 

arms can come in one of two configurations: single-

sided and double-sided. The extended double-sided 

swing arms beside the wheel were stronger and more 

stable. On the other hand, single-sided swing arms are 

better when it comes to relieving the wheel, but they 

do have a unique look. It greatly influences the way a 

motorcycle handles and performs, as it determines the 

stability of our rear wheel control. Moreover, 

compared to modern swingarms, features such as the 

ability of different pivot points (or linkage systems) 

help a bike handle better. 

 

7. CHARGING CONNECTORS 

 

Two-wheeler electric vehicle chargers are unique 

interferences developed for charging connectors 

intended by various manufacturers to plug into 

Motorcycles, Scooters, or other similar vehicles. 

Consequently, they are tailored to the power 

requirements and battery configurations instead of 

offering a universal connector. Custom designed for 

each vehicle model, these connectors are essential for 

efficient and safe charging of EVs. If customers want 

to enjoy a smooth charging experience, manufacturers 

should focus on assessing the compatibility of these 

chargers with potential connectors. 

 

8. BATTERY LEVEL INDICATOR 

 

A battery level indicator (BLI), or simply a battery 

gauge, is an important instrument in BEVs for 

determining which portion of the entire charging 

capability remains on hand. For example, they can 

decide whether the current amount of charge will 

really take them to a desired destination; this helps in 

planning future recharge halts accordingly. This helps 

to avoid sudden, unprepared stops on the road because 

of battery discharge. 

 

9. SHOCK ABSORBER  

 

In a bike suspension system, shock absorbers play a 

critical role in improving the stability of the bike on 

the road, steering accuracy, and braking 

responsiveness, all of which help keep the tires in 

contact with the pavement. The comfort of the car is 

significantly reduced without shock absorbers, 

resulting in an uncomfortable and bumpy ride. They 

also contribute to extending the life of the suspension 

system by reducing the damage to other suspension 

system parts. 

 

10. CONNECTION DIAGRAM 

 

V. ADVANTAGES 

 

• Electric vehicles (EVs) are more environmentally 

friendly alternatives to traditional vehicles that 
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emit zero tailpipe emissions and reduce air 

pollution and greenhouse gas emissions.  

• Electric vehicles (EVs) produce zero tailpipe 

emissions and reduce air pollution and greenhouse 

gas emissions.  

• EVs typically have lower operating costs than 

traditional vehicles because of their lower fuel and 

maintenance costs.  

• Electric motors in EVs are more efficient, leading 

to lower energy consumption and longer range per 

charge.  

• EVs are quieter and contribute to reduced noise 

pollution in urban areas, which is beneficial for the 

environment. They provide instant torque, 

resulting in rapid acceleration and responsive 

performance.  

• EVs reduce dependence on fossil fuels, promoting 

energy independence and resilience.  

• Customization and personalization of the vehicle 

according to the owner's preferences is possible, 

allowing for individualized modifications. 

 

VI. DISADVANTAGES 

 

• Retrofitting electric vehicles (EVs) can be costly, 

particularly if high-quality components are 

required.  

• However, upfront costs may be offset by savings 

in fuel and maintenance.  

• Retrofitted EVs may have a shorter range than 

purpose-built vehicles, and their battery capacity 

and efficiency may not be designed for the 

maximum range.  

• Retrofitting may cancel the original vehicle's 

warranty, making the owner liable for repair and 

maintenance problems.  

• Additionally, retrofit kits may not have 

comprehensive support networks compared with 

established manufacturers, and finding qualified 

technicians or spare parts can be challenging. 

Limited charging infrastructure for EVs, such as 

insufficient two-wheeler charging stations, may 

present significant obstacles. 

 

CONCLUSION 

 

E-scooters are becoming popular alternatives to gas 

cars because of their eco-friendly nature and ability to 

travel in remote areas. Given increasing fuel costs, the 

EV outlook for electric vehicles appears bright. The e-

scooter comes with a 48V, 50Ah lithium-ion battery 

that can reach speeds of 60 mph and charge up to 2200 

Wh in 5 hours. Advancements in technology and 

government support for eco-friendly transportation 

could boost the adoption of e-scooters.  
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