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ABSTRACT

Electric vehicles (EVs) are a new and
developing technology in the power and
transportation sectors. Regarding the state of
the economy and ecology, there are more
advantages. The most crucial component of
electric vehicles is the charging station,
which lowers environmental pollution and
the influence of greenhouse gases. Electric
Vehicle Supply Equipment is another name
for this electric charging station (EVSE). It
is made up of both low power and high
power. It would be very helpful to build an
on-road charging system with a solar panel
so that we can charge at any time. We can
also drive off-road with connected batteries
because the high power is terminated at a
fraction of the second charging that can be
implemented in an electric vehicle rather
than the low power. The photovoltaic (PV)
cell's force from sunlight is transferred to the
electric vehicle's battery via the application
of remote force move technology. Sun-
oriented boards are thought to build an
autonomous force station, so reducing its
need on common energy resources. By using
the light energy the sun produces, the sun-
oriented boards generate electrical energy.
The energy obtained from the board is
transferred to a battery by means of a solar-
powered charge regulator, therefore
increasing the photovoltaic cell's force
output. Due to the wireless connection
between the transmitting and receiving coils,
DC current is injected into the battery. The
battery is automatically switched off from
solar power once it is full. As a
consequence, electric battery utilization and
sustainable mobility are achieved. There is
an overview of the charging stations and a
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discussion of the implications of electric
vehicles.
I.  INTRODUCTION

Electric vehicles (EVs) have
grown rapidly in popularity in recent years,
which has raised demand for effective and
practical charging options.  Physical
connections and cables are needed for
traditional plug-in charging methods, which
may be difficult and time-consuming for EV
owners. Solar wireless electric vehicle
charging (SWEVC) systems have become a
potential  technique to solve these
restrictions. Without the requirement for
physical connections, SWEVC systems
allow electricity to be transferred from the
infrastructure used for charging to the
electric vehicle. Systems for wirelessly
charging electric vehicles provide a viable
way to improve the effectiveness,
convenience, and general user experience of
EV charging. The WEVC system presents
an appealing alternative for sustainable
mobility in the future because to its ability
to eliminate physical connections, allow for
dynamic charging, and integrate with smart
grids.
In SWEVC systems, the removal of physical
connections has many benefits. It lowers
maintenance costs and improves safety by
reducing the wear and tear associated with
conventional  connections and  cables.
Furthermore, the possibility of dynamic
charging, which allows cars to charge while
they are moving, creates new opportunities
for long-distance travel and greatly
improves convenience and efficiency. By
enhancing  energy  management  and
facilitating more  cooperation  with
renewable energy sources, smart grid
integration lowers carbon emissions overall.
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SWEVC systems have the potential to play
a significant role in the ecosystem of
sustainable  mobility as  technology
advances. These technologies may hasten
the adoption of electric cars by overcoming
the drawbacks of conventional charging
techniques and offering a more smooth and
user-friendly experience. Consequently, this
bolsters worldwide endeavors to curtail
greenhouse gas emissions and tackle climate
change. The development and broad use of
cutting-edge technologies like SWEVC
systems, which have the potential to
revolutionize the way we charge our cars
and open the door to a cleaner, greener
future, are essential to the future of EV
charging.

1. About project in brief

Transportation is undergoing a
significant transformation as we strive for a
more sustainable and efficient future.
Electric vehicles (EVs) have emerged as a
promising solution to reduce carbon
emissions and dependence on fossil fuels.
However, one of the challenges hindering
their ~ widespread adoption is the
inconvenience and limitations of traditional
plug-in charging methods. The Solar
Wireless Electric Vehicle (SWEVC) system
is to enhance the convenience, efficiency,
and accessibility of electric vehicle charging
infrastructure.

SWEVC systems offer several
key advantages. By eliminating the need for
manual plug-in connections, they allow EV
owners to simply park their vehicles over a
charging pad, making the charging process
as easy as parking. Without physical
connectors, the risk of damage due to wear
and tear is significantly reduced, enhancing
the longevity and reliability of the charging
equipment. Advanced wireless charging
technologies can enhance power transfer
capabilities, minimizing energy losses and
optimizing charging times, resulting in
faster and more efficient charging compared
to traditional plug-in methods.
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Wireless charging pads can be
installed in wvarious locations such as
parking lots, driveways, streets, and even
within public infrastructure like bus stops,
increasing accessibility for EV owners.
Future  advancements in SWEVC
technology may enable dynamic charging,
allowing EVs to charge while in motion.
This would be particularly beneficial for
long-distance travel, reducing the need for
frequent stops and enhancing travel
efficiency.

1. Problem Statement

The need for physical connectors
and cables in traditional plug-in charging
methods creates inconvenience for EV
owners, requiring them to locate charging
stations, align connectors, and handle cables
during the charging process.
1.The repeated use of connectors and cables
in traditional charging systems can lead to
wear, damage and potential safety hazards,
impacting the reliability and safety of the
charging process.
2.The current charging infrastructure lacks
seamless integration into daily routines and
infrastructure, hindering the widespread
adoption of EVs. EV owners face challenges
in finding and accessing charging stations
and need to adapt their schedules to
accommaodate the charging process.
3.Traditional  charging  stations are
stationary, which restricts dynamic charging
capabilities, particularly for long-distance
travel. Frequent stops for recharging are
inconvenient and time-  consuming,
impeding travel efficiency and convenience.
4. EV owners often face difficulties in
finding and accessing charging stations.
Charging infrastructure is not yet as
ubiquitous as traditional fueling stations,
leading to range anxiety and inconvenience.
5. EV owners must make frequent stops to
recharge during long trips, which can be
inconvenient and time-consuming. This
impacts the overall efficiency and appeal of
electric vehicles for long-distance travel.
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Addressing these problems through the
development and implementation  of
efficient, user-friendly, standardized, and
widely available solar wireless electric
vehicle charging systems will contribute to
enhancing the overall charging experience,
promoting EV adoption, and supporting
sustainable transportation.

2. Objectives
1.To Develop a wireless charging system
that offers a convenient and user-friendly
experience for EV owners, eliminating the
need for manual connection and
disconnection processes.
2.To Improve the efficiency of the charging
process by enhancing power transfer
capabilities, minimizing energy losses, and
optimizing charging times for faster and
more effective charging
3.Plan for the deployment of wireless
charging pads in public places like parking
lots, streets, and commercial areas.
4.Wireless charging systems need to be
designed to minimize interference with
other electronic devices and ensure they
comply with regulatory standards.
3. Methodology

The methodology for
implementing the Solar Wireless Electric
Vehicle Charging (SWEVC) system
involved several key steps. Firstly, a
comprehensive literature  review  was
conducted to understand the current state of
wireless  charging  technologies  and
standards. Next, the system's objectives and
requirements were defined, considering
factors such as power levels, charging
efficiency, and interoperability. The optimal
system architecture was designed, including
the placement of charging infrastructure and
the design of system components.
Simulation tools were utilized to model and
optimize the system's performance, taking
into account factors such as magnetic field
distribution and power transfer efficiency. A
functional prototype was developed and
subjected to laboratory testing to validate its
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performance and safety features. Field trials
were conducted to evaluate the system's

performance, reliability, and user
acceptance.
4. Significance of Project Work

The project focused on
implementing the Solar Wireless Electric
Vehicle Charging (SWEVC) system holds
significant importance in several key areas.
Firstly, it addresses the pressing need for
sustainable transportation by promoting the
widespread adoption of electric vehicles
(EVs) and reducing carbon emissions. By
providing convenient and efficient charging
infrastructure, the project accelerates the
transition to cleaner and greener mobility
options, contributing to a more sustainable
future.

Il. SWEVC SYSTEM
2.1 Introduction

The rapid growth of electric vehicles
(EVs) in recent years has led to an increased
demand for efficient and convenient
charging solutions. Traditional plug-in
charging  methods  require  physical
connectors and cables, which can be
cumbersome and time-consuming for EV
owners. To address these limitations, solar
wireless  electric  vehicle  charging
system(SWEVC) systems have emerged as a
promising technology. SWEVC systems
enable the transfer of electric power from
the charging infrastructure to the EV without
the need for physical connections.

The primary advantage of wireless
charging is its convenience and ease-of-use.
EV owners no longer need to handle cables
or plugs, as the charging process is initiated
automatically when the wvehicle is parked
over the charging pad. This not only saves
time but also eliminates the risk of physical
damage or wear associated with traditional
charging connectors. Moreover, wireless
charging allows for seamless integration into
existing infrastructure, such as parking lots,
homes, and public spaces, without requiring
extensive modifications.
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In summary, wireless electric
vehicle charging systems offer a promising
solution to enhance the convenience,
efficiency, and overall user experience of
EV charging. The elimination of physical
connections, potential for dynamic charging,
and smart grid integration capabilities make
SWEVC systems an attractive option for the
future  of  sustainable transportation.
Addressing  standardization and safety
concerns will play a pivotal role in driving
the widespread adoption of this technology
2.1.1 Definition

In a wireless charging system,
power is transferred from a charging pad
installed on the ground toa receiver pad
integrated into the EV. This transfer is
achieved through the use of inductive or
resonant coupling. Inductive coupling
involves the creation of a magnetic field by
the charging pad, which induces a current in
the receiver pad of the EV, thereby charging
the vehicle's battery. Using solar energy,
solar backup battery is placed whenever
battery is completed then solar battery
comes into play.

The primary advantage
of wireless charging is its convenience and
ease-of-use. EV owners no longer need to
handle cables or plugs, as the charging
process is initiated automatically when the
vehicle is parked over the charging pad. This
not only saves time but also eliminates the
risk of physical damage or wear associated
with  traditional charging connectors.
Moreover, wireless charging allows for
seamless integration into  existing
infrastructure, such as parking lots, homes,
and public spaces, without requiring
extensive modifications.

I1l. BLOCK DIAGRAM

COY e

ISSN 2456 - 5083

www.ijiemr.org

Figure.l: Block Diagram of SWEVC
System

IV. HARDWARE REQUIREMENTS
4.1 Node MCU

The NodeMCU (Node microcontroller)
Unit is an open-source software and
hardware development environment built
around an inexpensive System-on-a-Chip
(SoC) called the ESP8266. The ESP8266,
designed and manufactured by Espressif
Systems, contains the crucial elements of a
computer: CPU, RAM, networking (WiFi),
and even a modern operating system and
SDK. That makes it an excellent choice for
Internet of Things (10T) projects of all kinds.
However, the ESP8266 is also hard to access
and use as a chip. You must solder wires,
with the appropriate analog voltage, to its
pins for the simplest tasks such as powering
it on or sending a Kkeystroke to the
“computer” on the chip. You also have to
program it in low-level machine instructions
that can be interpreted by the chip hardware.
This level of integration is not a problem
using the ESP8266 as an embedded
controller chip in mass-produced electronics.
It is a huge burden for hobbyists, hackers, or
students who want to experiment with it in
their own IoT projects.
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Figure.2: Node MCU
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Figure .3: Pin Diagram of Node MCU

4.2 Wireless Power Module

A wireless power module is a
device that enables the transfer of electrical
power between two objects without the need
for physical connectors or wires. It utilizes a
technology called wireless power transfer
(WPT) or wireless charging to transmit
power from a source to a recipient device.
The wireless power module typically
consists of two main components: a
transmitter and a receiver. The transmitter is
responsible for generating an oscillating
magnetic field, while the receiver is
designed to capture this magnetic field and
convert it back into electrical energy to
power the device.

The transmitter and receiver
work  together using electromagnetic
induction or resonant coupling principles.
The transmitter generates a magnetic field,
which induces a current in the receiver's
coil. This current is then rectified and used
to charge the device's battery or power its
electrical components. Wireless power
modules have a range of applications,
including charging smartphones, tablets,
smartwatches, and other portable electronic
devices. They can be integrated into various
devices such as charging pads, charging
docks, or even built directly into furniture or
surfaces. This technology offers
convenience and eliminates the need for
physical connections, making it easier to
charge devices in a clutter-free environment.

It's important to note that wireless
power modules operate within specific
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power limits and efficiency levels,
depending on the technology used. Different
standards such as Qi (pronounced "chee")
are commonly adopted for wireless
charging, ensuring compatibility between
devices and chargers that adhere to the same
standard. Overall, wireless power modules
provide a wireless and convenient way to
transfer electrical power, enabling the
seamless charging of electronic devices
without the need for cables or connectors.

Figure.3: Wireless Power Module

4.3 OLED Display

The 0.96 inch OLED Display
Module — SPI/12C — 128x64 — 7 Pin (Blue)
is one of the most attractive displays
available for a microcontroller. OLED’s are
the future of displays, as they possess some
of the greatest advantages over both
conventional display technologies of LCD’s
and LED‘s. The organic material itself has a
property known as Electroluminescence
(EL), which causes the material to “glow”
when stimulated by a current or an electric
field. Best energy-saving displays ever!!!
This 0.96-inch OLED Display Module
offers 128x64 pixel resolution.

Figure .4: OLED Display

They are featuring much less thickness
than LCD displays with good brightness and
also produce better and true colors. The
connection of this display with Arduino is
made through the 12C(also called 1IC) serial
or SPI interface. The 0.96-inch OLED
Display Module produces blue text on a
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black background with very good contrast
when supplied with a DC 2.8V supply. The
OLED Display Modules also offer a very
wide viewing angle of about greater than
160°.
4.4 Lithium Battery

A lithium-ion or Li-ion battery is a type of
rechargeable battery that uses the reversible
intercalation of Li+ ions into electronically
conducting solids to store energy. In
comparison  with  other  commercial
rechargeable batteries, Li-ion batteries are
characterized by higher specific energy,
higher energy density, higher energy
efficiency, a longer cycle life, and a longer
calendar life.

Figure.5: Lithium Battery

4.5 Solar Panel

A 5V 100mA solar panel is a small
photovoltaic panel capable of generating up
to 0.5 watts of power under ideal sunlight
conditions. These panels are often used in
small electronic projects, educational Kits,
and for powering low-power devices. Here's
an overview of its characteristics,
applications, and considerations for use.

Figure.6: Solar panel
4.6 BMS Module
A Battery Management System
(BMS) module is crucial for managing and
protecting battery packs, especially in
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applications using lithium-ion batteries.
While most BMS modules are designed for
specific battery pack configurations (e.g.,
3.7V Li-ion cells), ensuring the overall
system operates safely and efficiently, a 5V
BMS module would be used to manage
battery packs with a nominal voltage of 5V.

Figure.7: BMS Module
4.7 Voltage Sensor
A simple but very useful module that
uses a potential divider to reduce any
input voltage by a factor of 5. This allows
you to use the analog input of a
microcontroller to monitor voltages much
higher than it is capable of sensing. Arduino
analog input voltage works up to 5V, then
the input voltage of the voltage detection
module can not be greater than 5V x 5 =
25V (3.3V if used system, the input voltage
can not exceed 3.3Vx5 = 16.5V).

Figure.8:Voltage Sensor
4.8 Light Emitting Diode (LED)

A Light light-emitting diode,
commonly known as LED, is a
semiconductor device that emits light when
current passes through it. LEDs have
revolutionized the lighting industry and
become one of the most widely used light
sources due to their efficiency, longevity,
and versatility. LEDs are employed in
various applications, including lighting,
displays, indicators, signage, automotive
lighting, and even consumer electronics.
Let's delve into the working principle,
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construction, characteristics, and
applications of LEDs.

The basic construction of an
LED consists of several layers of
semiconductor materials. The two primary
layers are:
1. N-type Semiconductor: This layer is
negatively doped, meaning it contains an
excess of electrons.
2. P-type Semiconductor: This layer is
positively doped, meaning it contains an
excess of holes(places where electrons can
reside). Between these two layers, there is a
junction called the P-N junction. This is
where the light emission occurs. LEDs are
typically encapsulated in a transparent or
semi-transparent epoxy resin, which protects
the delicate semiconductor layers and helps
to focus the emitted light

Light Emitting Diode

Emitted Light
|
T
Epoxy Lens {
LED Chip -8
Reflective Cavity | N -

Anvil J + e POSL

SRS Flat Spot

=~ Bond Wire

- +

Cathode Anode

FIGURE. 9: Light Emitting Diode (LED)

4.9 Switch

a switch is an electrical component that can
disconnect or connect the conducting path in
an electrical circuit, interrupting the electric
current or diverting it from one conductor to
another.[1][2] The most common type of
switch is an electromechanical device
consisting of one or more sets of movable
electrical contacts connected to external
circuits. When a pair of contacts is touching
current can pass between them, while when
the contacts are separated no current can
flow.
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Figure10:Switch

4.10 Connecting Wires

Jumper wires typically come in
three versions: male-to-male, male-to-
female, and  female-to-female.  The
difference between each is in the endpoint of
the wire. Male ends have a pin protruding
and can plug into things, while female ends
do not and are used to plug things into.
Male-to-male jumper wires are the most
common and what you likely will use most
often. When connecting two ports on a
breadboard, a male-to-male wire is what
you’ll need.

Figure 11: Connecting Wires
4.11 Adapter

A 5V adapter, also known as a 5-
volt power supply or 5V DC adapter, is an
electrical device that converts alternating
current (AC) voltage from a standard
electrical outlet into a direct current (DC)
voltage of 5 volts. This type of adapter is
commonly used to power a wide range of
electronic devices and equipment that
require a 5V DC power source. The key
features and components of a typical 5V
adapter.
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Figure 12: 5V Adapter
4.12 Software Required
Arduino Programming Platform(IDE)
Arduino is an open-source
electronics platform based on easy-to-use
hardware and software. Arduino boards are
able to read inputs - a light on a sensor, a
finger on a button, or a Twitter message-and
turn them into an output- activating a motor,
turning on an LED, or publishing something
online. You can tell your board what to do
by sending a set of instructions to the
microcontroller on the board. To do so use
the Arduino programming language (based
on Wiring), and the Arduino Software(IDE),
based on Processing.

Figure 13: NodeMCU Software usin
Arduin

V. RESULTS AND
DISCUSSIONS
5.1 Result Analysis

The following images demonstrate
the functionality of the SWEVC, this
technology enables users to wirelessly
charge electric vehicles also using solar
Backup.
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Figure 14: Prototype of SWEVC
This prototype represents an
innovative advancement in the field of
electric vehicle charging technology using
Solar Backup. This prototype showcases a
groundbreaking system that allows electric
vehicles to be charged without the need for
physical wires or direct plug-in connections.
Instead, the prototype employs
electromagnetic fields to transmit power
between a charging station and the vehicle,
enabling  seamless and  convenient
recharging.
At its core, the SWEVC prototype
consists of two main components: a
charging pad embedded within the ground at
designated parking spots, and a receiver unit
integrated into the electric vehicle. When the
vehicle is positioned over the charging pad,
the two  components  communicate
wirelessly, establishing a safe and efficient
connection for power transfer.

Figure 15: Battery Percentage in OLED
Display

"
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As a glimpse into the future of
electric vehicle charging, the SWEVC
prototype paves the way for cleaner, more
sustainable  transportation  options. Its
wireless charging capabilities have the
potential to transform urban landscapes,
making electric vehicle charging as seamless
as parking and enabling us to take
significant strides toward a greener future.
5.2 Applications
Public Charging Stations:

o Wireless charging pads installed in
parking lots and public charging
stations.

e Users can park their EVs over the
charging pad without plugging in
cables.

Residential Charging:

e Home-based wireless charging
systems.

e Convenience for EV owners to
charge their wvehicles overnight
without needing to plug in.

Workplace Charging:

o Installation of wireless charging
stations in office parking lots.

e Employees can charge their EVs
during working hours seamlessly.

Transit Vehicles:
Buses:

e Charging pads installed at bus stops
or depots.

e Allows buses to charge while
picking up passengers.

e Wireless charging systems
integrated into tram lines or stations.
e Enables continuous charging during
stops and waiting times.
Trains:
e Wireless charging at train stations.
e Provides an efficient charging
method during layovers.
Aviation Sector:
Electric Planes:
e Ground-based wireless charging
systems at airports.
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o Electric planes can recharge
between flights without manual
intervention.

e Enhances the feasibility of electric
aviation by simplifying the charging
process.

Industrial Sector:
Electric Forklifts:

e Wireless charging stations in
warehouses and industrial facilities.

o Ensures forklifts remain charged
without interrupting their operation.

Other Industrial Equipment:

e Wireless charging systems for
various battery-powered industrial
machines.

e Reduces downtime and maintenance
related to plug-in charging systems.

Police Vehicles:

e Wireless charging systems in police
station parking lots.

e Ensures patrol cars are always fully
charged and ready for quick
response.

Fire Trucks:

e Charging pads in fire stations.

o Keeps electric fire trucks charged
and prepared for emergency calls.

Ambulances:

e Wireless charging at hospitals and
ambulance depots.

e Ensures ambulances are charged and
ready to respond to emergencies.

Public Services:

Public Transit:

Municipal Vehicles:

Electric Garbage Trucks and Street
Sweepers:

e Charging stations at municipal
service yards.

o Keeps fleet vehicles charged and
ready for daily operations.

Utility Vehicles:
Electric Utility Trucks and Vans:

e Wireless charging systems at utility
company facilities.
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e Ensures service vehicles are charged
and available for fieldwork.
5.3 Advantages
Wireless electric  vehicle (EV)
charging systems offer several advantages
that make them an appealing alternative to
traditional plug-in charging methods. Some
of the key advantages include:

e Convenience and User-Friendly:
Wireless charging eliminates the
need for physically plugging in
the EV, making the charging process
more convenient and user-friendly.
Drivers simply need to park their
vehicles over the charging pad, and
the charging process begins
automatically.

e Reduced Wear and Tear: With no
physical connectors to plug and
unplug, wireless charging reduces
wear and tear on both the charging
infrastructure and the EV's charging
port, potentially leading to longer-
lasting components.

e Improved Safety: Wireless charging
systems incorporate safety features
like foreign object detection,
ensuring that charging occurs only
when the wvehicle is correctly
positioned over the charging pad
and there are no foreign objects
obstructing the process.

e Efficiency and Energy Loss
Reduction:  Although  wireless
charging may have slightly lower
efficiency compared to wired
charging due to energy losses
associated with  electromagnetic
fields, ongoing research and
advancements aim to improve
wireless charging efficiency, making
it more energy-efficient over time.

e Seamless Integration with
Infrastructure:  Wireless charging
systems can be integrated into
various locations, such as parking
lots, garages, and public spaces,

without significant modifications to
the existing infrastructure. This
integration  allows for  more
widespread charging accessibility.
Reduced Visual Clutter: Without the
need for visible charging cables and
connectors,  wireless  charging
systems can reduce visual clutter in
public spaces and enhance the
aesthetics of charging stations.
Weather ~ Resistance: ~ Wireless
charging pads are designed to
withstand various weather
conditions, ensuring reliable
performance in rain, snow, and other
environmental challenges.
Autonomous and Smart Charging:
Wireless charging can be integrated
with smart charging systems and
autonomous  vehicles,  allowing
vehicles to park and charge
themselves without human
intervention.

User Experience: The streamlined
and automated charging process can
enhance the overall user experience,
making electric vehicles more
attractive to potential buyers and EV
owners.

10.Future-Proofing: As  wireless
charging  technology  evolves,
compatibility can be improved
through software updates, reducing
the risk of obsolescence. 11.
Accessibility:  Wireless  charging
systems can be designed to
accommodate differently-abled
individuals, as they eliminate the
need for physically plugging and
unplugging charging cables.
Potential for Dynamic Charging:
Wireless charging has the potential
for dynamic charging systems that
allow vehicles to charge while in
motion, such as through wireless
charging lanes on highways. It's
important to note that while wireless
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EV  charging systems have
significant advantages, they are still
in the early stages of adoption and
may face challenges such as cost,
standardization, and overall
infrastructure deployment. However,
ongoing research and development
in this field are likely to address
these challenges and further improve
the technology in the future.
5.4 Limitations
While wireless electric vehicle (EV)
charging  systems  offer  numerous
advantages, they also have some limitations
and challenges that need to be addressed to
ensure widespread adoption and successful
implementation. Some of the main
limitations include:

o Lower efficiency: Wireless charging
systems typically have lower
efficiency compared to wired
charging. Energy losses occur
during the transfer of power through
electromagnetic fields, which can
result in slower charging times and
slightly higher energy consumption.

e Higher Costs: Wireless charging
infrastructure is generally more
expensive to install and maintain
than traditional plug-in charging
stations. The additional technology
and components required for
wireless charging contribute to
higher upfront costs.

e Heat Generation: During wireless
charging, electromagnetic fields can
generate heat in both the charging
infrastructure and the EV's receiver
coil. This heat generation can reduce
overall efficiency and potentially
lead to thermal management
challenges.

e Positioning and Alignment:
Efficient energy transfer in wireless
charging relies on precise alignment
between the charging pad and the
vehicle's receiver coil. If the vehicle
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is not correctly positioned over the
charging pad, charging efficiency
can be reduced.

e Limited Charging Range: The
distance between the charging pad
and the vehicle's receiver is typically
limited. This means that the vehicle
needs to be parked directly over the
charging pad for charging to occur,
which may not be suitable for all
parking scenarios.

VI. CONCLUSIONS AND FUTURE
SCOPE
6.1 Conclusions

In conclusion, the solar wireless
electric car charging system is a great
invention with several benefits over
traditional cable charging techniques. It
reduces reliance on fossil fuels and makes it
possible for electric cars to be charged
quickly and easily without the need for large
cables or connections. The solar panel on the
charging pad uses the energy of the sun to
create power, making it a clean and
sustainable energy source. There is minimal
risk of electrical risks and damage to the
charging wires since there is no physical
contact required during the wireless power
transfer between the car and the charging
pad.
a cutting-edge method of charging electric
cars that has various benefits, including
increased safety, less wear and tear, and
convenience. SWEVC is a desirable
alternative for the development of electric
mobility in the future because to the easy
integration of wireless charging
infrastructure into a variety of sites and the
possibility of smart charging solutions.
Nevertheless, SWEVC has drawbacks as
well, such as reduced -effectiveness,
increased expenses, and difficulties with
placement.  Achieving standards and
overcoming these obstacles are critical to
guaranteeing the effective and extensive
implementation of wireless charging for
electric vehicles. Research and development
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initiatives will surely overcome these issues
as technology develops, enabling SWEVC
to reach its full potential and hastening the
shift to a sustainable and energy-efficient
transportation ecology.
6.2 Future Scope

The use of Wireless Electric Vehicle
Charging (SWEVC) technology was still in
its infancy, and more research and
development would determine how far it
might go. Nonetheless, a number of
prospective developments and patterns may
influence the course of SWEVC in the
future:
1. Increased Efficiency: In order to lower
energy losses during wireless energy
transfer, engineers and researchers are
always trying to increase the efficiency of
WEVC systems. Improvements in power
electronics, coil designs, and materials might
result in quicker charging periods and
increased efficiency.
2. Higher Power Levels: WEVC may be
even more competitive with conventional
plug-in charging techniques if wireless
charging systems' power levels are raised to
allow for quicker charging rates.
3. Dynamic Charging on Roads: EVs'
driving range may be greatly increased by
the creation of dynamic charging systems,
which enable EVs to charge while traveling.
During lengthy trips, EVs might get
continuous charging via wireless charging
lanes on highways or smart roadways.
4. Bi-Directional Charging: Bi-directional
charging, which enables electric cars to both
receive and contribute electricity from the
grid, may be supported by future WEVC
systems. Vehicle-to-grid (V2G) services, in
which EVs operate as mobile energy storage
units to assist stabilize the grid and provide
electricity during periods of peak demand,
may be made possible by this feature.
5. Standardization and compatibility: To
guarantee compatibility across various
charging infrastructures and electric car
types, efforts must be made to create
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industry-wide standards for WEVC systems.
For EV users, standardization would allow
for smooth charging experiences at different
places and via different charging providers.
6. Integration with Smart Grids: By
integrating WEVC systems with smart grid
technologies, charging schedules that are
adjusted according to renewable energy
availability and grid demand may be
implemented. To lessen the burden on the
grid, EVs might charge during off-peak
times or when renewable energy sources are
plentiful.

7.Automated Alignment Systems: In order
to guarantee accurate vehicle placement over
the charging pad without needing driver
participation, future WEVC systems may
include  sophisticated and automated
alignment mechanisms.
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