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Abstract— The Solar Powered Wireless Electric Vehicle (EV)
Charging System represents an innovative solution at the
intersection of renewable energy and transportation
technology, offering a sustainable and convenient approach
to powering electric vehicles. By harnessing solar energy
through photovoltaic panels and employing wireless
charging technology, this system enables efficient and eco-
friendly charging without the need for physical cables or
connectors. Key components include solar panels, a charge
controller, battery storage, wireless charging infrastructure,
and smart monitoring systems. Through seamless integration
and optimization, the system promotes energy independence,
reduces carbon emissions, and enhances user convenience,
with applications spanning residential, commercial, public,
fleet, and remote settings. The future scope includes
advancements in solar panel and battery technology,
integration with smart grids, autonomous charging, energy
sharing networks, and environmental monitoring. Overall,
the Solar Powered Wireless EV Charging System represents
a significant step towards a cleaner, more sustainable
transportation ecosystem.

Keywords: solar power, wireless charging, electric vehicles,
sustainability, renewable energy, smart grids, energy sharing,
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I.LINTRODUCTION

The transition towards sustainable transportation solutions has
become imperative in mitigating the environmental impacts of
fossil fuel-powered vehicles. In this context, the Solar Powered

Wireless Electric Vehicle (EV) Charging System emerges as a

Priyadarshini J.L. College Of
Engineering
Nagpur 440009, India

pioneering innovation, blending renewable energy and
cutting-edge technology to revolutionize the way electric
vehicles are powered and charged. With a global shift
towards cleaner energy sources, coupled with the increasing
adoption of electric vehicles, the development of efficient and
eco-friendly charging infrastructure has become paramount.
The Solar Powered Wireless EV Charging System addresses
this need by seamlessly integrating solar power generation
with wireless charging technology, offering a sustainable and

convenient solution for powering electric vehicles.

Traditional charging methods often rely on grid electricity,
which is predominantly sourced from non-renewable energy
sources such as coal and natural gas. However, the Solar
Powered Wireless EV Charging System breaks away from
this dependence by harnessing the abundant energy of the sun
through photovoltaic panels. These solar panels serve as the
primary energy source, converting sunlight into electricity
that is used to charge electric vehicles. By leveraging
renewable solar energy, the system not only reduces
greenhouse gas emissions associated with vehicle charging
but also promotes energy independence and resilience in the
face of volatile energy markets and environmental

challenges.
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Moreover, the integration of wireless charging technology adds
a new dimension of convenience and efficiency to the charging
process. Unlike conventional charging methods that require
physical cables and connectors, the Solar Powered Wireless EV
Charging System utilizes inductive coupling to transfer energy
wirelessly from charging pads to electric vehicles. This wireless
charging capability eliminates the need for manual connection
and disconnection, simplifying the charging experience for users
while minimizing wear and tear on charging equipment.
Furthermore, wireless charging infrastructure offers scalability
and flexibility, making it suitable for various applications
ranging from residential and commercial charging stations to
public charging networks and fleet operations. As such, the Solar
Powered Wireless EV Charging System represents a paradigm
shift in electric vehicle charging, offering a sustainable, user-
friendly, and future-ready solution for the transportation

industry.

ILAIMS & OBJECTIVES

1. Develop a solar-powered charging infrastructure for electric

vehicles.

2. Implement wireless charging technology for seamless

charging experiences.

3. Optimize energy efficiency and sustainability in electric

vehicle charging.

4. Enhance user convenience and accessibility of charging
stations.

5. Reduce reliance on non-renewable energy sources for vehicle
charging.

6. Promote widespread adoption of electric vehicles through

innovative charging solutions.

7. Explore future advancements in renewable energy integration

and smart grid technologies.

I.LITERATURE SURVEY
A literature survey of the Solar Powered Wireless Electric
Vehicle (EV) Charging System reveals a growing body of
research and development efforts aimed at addressing the
challenges and opportunities in sustainable transportation and

energy management. Major points from the literature include:

1. Renewable Energy Integration: Several studies have

explored the integration of renewable energy sources,

particularly solar power, into electric wvehicle charging

infrastructure. Research has focused on optimizing solar
panel placement, sizing, and orientation to maximize energy
capture and efficiency. Additionally, studies have
investigated the feasibility and effectiveness of incorporating
solar-powered charging stations into existing urban and

transportation infrastructure.

2. Wireless Charging Technology: The adoption of wireless
charging technology for electric vehicles has gained
momentum in recent years, with researchers investigating
various aspects of inductive and resonant wireless charging
systems. Studies have explored the efficiency, reliability, and
safety of wireless charging technology, as well as its potential
infrastructure  and

impact on grid electromagnetic

interference.

3. Energy Management and Optimization: Literature has
addressed the development of intelligent energy management
and optimization algorithms for electric vehicle charging
systems. These algorithms aim to optimize charging
schedules, balance energy demand and supply, and minimize
grid impact while ensuring efficient use of renewable energy
sources. Research has also focused on integrating energy
storage solutions, such as batteries and supercapacitors, to

enhance system flexibility and resilience.

4. User Experience and Adoption: Studies have examined
user perceptions, preferences, and behaviors related to
electric wvehicle charging infrastructure. Research has
explored factors influencing charging station accessibility,
usability, and convenience, as well as user attitudes towards
renewable energy and wireless charging technology.
Understanding user needs and preferences is crucial for
designing charging infrastructure that promotes widespread

adoption of electric vehicles.

5. Environmental and Economic Impacts: Literature has
assessed the environmental and economic impacts of solar-
powered wireless electric vehicle charging systems compared
to conventional charging methods. Studies have evaluated
factors such as greenhouse gas emissions, air quality
improvements, energy cost savings, and return on investment
associated with solar-powered charging infrastructure.
Research has also examined policy implications and
incentives for promoting the deployment of sustainable

transportation solutions.
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6. Technological Innovations and Future Trends: Ongoing
research and development efforts are focused on technological
innovations and future trends in electric vehicle charging
infrastructure. These include advancements in solar panel
efficiency, wireless charging technology, energy storage
solutions, smart grid integration, and vehicle-to-grid (V2G)
communication. Anticipated trends include the proliferation of
fast-charging networks, the emergence of autonomous and
shared mobility services, and the continued expansion of

renewable energy adoption in transportation.

IV.METHODOLOGY
The methodology for implementing the proposed system, "Solar
Powered Wireless Electric Vehicle (EV) Charging System"

involves a systematic approach encompassing several key steps:

1. Requirements Analysis: The methodology begins with a
comprehensive analysis of the requirements and objectives of the
Solar Powered Wireless Electric Vehicle (EV) Charging System.
This involves identifying key stakeholders, understanding their
needs, and defining the system's functional and non-functional
requirements. Requirements may include charging capacity,
scalability, and

energy efficiency, user interface design,

compatibility with existing infrastructure.

2. Feasibility Study: A feasibility study is conducted to assess
the technical, economic, and environmental feasibility of
implementing the proposed charging system. This involves
evaluating factors such as solar resource availability, site
suitability, cost-benefit analysis, regulatory requirements, and
potential environmental impacts. The feasibility study helps
determine the viability of the project and informs decision-

making during the design and implementation phases.

3. System Design and Architecture: Based on the requirements
analysis and feasibility study, the methodology proceeds to
system design and architecture. This stage involves
conceptualizing the overall system architecture, including the
integration of solar panels, charge controllers, battery storage,
wireless charging infrastructure, sensors, and control systems.
Detailed design specifications are developed for each

component, taking into account technical constraints,

performance objectives, and interoperability requirements.

4. Prototyping and Testing: Prototyping and testing are
essential phases in the methodology to validate the design and
functionality of the charging system. Physical prototypes of key
components, such as solar panels, charging pads, and control

electronics, are built and tested under simulated operating

conditions. Testing may involve evaluating energy
efficiency, wireless charging performance, reliability, safety,
and compatibility with electric vehicles. Iterative refinement
of the prototypes is conducted based on test results and

feedback from stakeholders.

5. Integration and Implementation: Once the prototypes
have been validated, the methodology progresses to the
integration and implementation phase. This involves
assembling the various components of the charging system
into a cohesive infrastructure and deploying it in real-world
settings. Installation of solar panels, charging stations, and
supporting infrastructure is carried out according to design
specifications and regulatory requirements. Integration of
software components, such as monitoring and control
systems, is also performed to enable remote management and

monitoring of the charging infrastructure.

6. Validation and O ptimization: Following deployment, the

charging system undergoes rigorous validation and
optimization to ensure its performance meets or exceeds
expectations. Validation involves testing the system under
actual operating conditions, monitoring key performance
indicators, and addressing any issues or discrepancies that
arise. Optimization efforts focus on fine-tuning system
parameters, optimizing energy management algorithms, and
maximizing  charging

efficiency while  minimizing

environmental impact and operational costs.

7. Training and Maintenance: Training sessions are
conducted for system operators and maintenance personnel to
ensure proper operation and maintenance of the charging
infrastructure. Maintenance procedures are established to
inspect, troubleshoot, and repair components as needed,
ensuring the long-term reliability and sustainability of the
system. Continuous monitoring and performance analysis are
conducted to identify opportunities for further optimization
and improvement throughout the system's lifecycle.
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Figure 1: Block Diagram

Figure 2: Circuit Diagram

V.RESULTS

The results of the Solar Powered Wireless Electric Vehicle (EV)
Charging System demonstrate significant advancements in
sustainable  transportation  infrastructure and  energy
management. Through rigorous testing and validation, the
system has achieved remarkable outcomes in terms of efficiency,
reliability, and environmental impact. One of the key findings is
the system's ability to harness solar energy effectively, with solar
panels demonstrating high energy capture rates and consistent
power output. This solar energy is seamlessly integrated into the
charging infrastructure, providing a renewable and eco-friendly

source of power for electric vehicles.

Moreover, the wireless charging technology employed by the
system has proven to be highly efficient and user-friendly,
offering a convenient and hassle-free charging experience for
electric vehicle owners. Wireless charging pads have
demonstrated robust performance in transferring energy to
electric vehicles wirelessly, eliminating the need for physical
cables and connectors. This wireless charging capability not only
enhances user convenience but also reduces wear and tear on
charging equipment, leading to lower maintenance costs and
increased operational reliability. Overall, the results of the Solar
Powered Wireless EV Charging System underscore its potential

to revolutionize electric vehicle charging, promoting
sustainability, energy independence, and enhanced user

experiences in transportation.

VI.DESIGN OF THE SYSTEM

The design of the system are as follows:

Figure 3: Circuitry Design

Figure 4: Proteus Model

VII.CONCLUSION

In conclusion, the Solar Powered Wireless Electric Vehicle
(EV) Charging System offers a transformative solution at the
intersection of
Through the
generation and wireless charging technology, this system

renewable energy and transportation

innovation. integration of solar power
revolutionizes the way electric vehicles are powered and
charged, providing a sustainable and convenient alternative
to traditional charging methods. The  successful
implementation of this system underscores its potential to
drive widespread adoption of electric vehicles while reducing
carbon emissions and promoting energy independence.
Moving forward, continued advancements in solar panel
efficiency, wireless charging technology, and energy
management algorithms will further enhance the capabilities
and effectiveness of the Solar Powered Wireless EV
Charging System, contributing to a cleaner, greener, and

more sustainable transportation ecosystem.
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Overall, the Solar Powered Wireless EV Charging System
represents a significant step towards achieving a sustainable and
environmentally friendly transportation infrastructure. By
harnessing renewable energy sources and leveraging innovative
technology, this system not only addresses the challenges of
conventional vehicle charging but also paves the way for a future
where electric vehicles play a central role in reducing air

pollution and mitigating climate change.

REFERENCES

1. S.'Y. Suryawanshi and M. D. Patil, "Implementation of
a DC Side Sensor-less Cascaded H-Bridge Multilevel Converter
for Photovoltaic System," 2019 3rd International Conference on
Trends in Electronics and Informatics (ICOEI), Tirunelveli,
India, 2019, pp. 1104-1108.
2. Manoj D. Patil,

Improvement of Renewable Energy Sources Inverter for

K. Vadirajacharya, Performance

Interface with Smart Grid in International Journal of Research
and Analytical Reviews (IJRAR), E- ISSN: 2348-1269, P-ISSN:
2349-5138, Volume-6, Issue-1, pp.157-163, January 2019

3. Horn, M., MacLeod, J., Liu, M., Webb, J., & Motta, N.
(2019). Supercapacitors: A new source of power for electric
cars? Economic Analysis and Policy, 61, 93-103.
https://doi.org/10.1016/j. eap.2018.08.003
4, Li, L, & Liu Q. (2019).

optimization for electric vehicles based on energy consumption

Acceleration curve

and  battery life. 1039-1053.
https://doi.org/10.1016/j.energy.2018.12.065

5. Pinto, J. G. Bidirectional battery charger with Grid-
to-vehicle, Vehicle -to-Grid and
technologies, IEEE 2020.

6. BUGATHA RAM VARA PRASAD, C.
PRASANTHI, G. JYOTHIKA SANTHOSHINI, K. J. S. V.

KRANTI KUMAR, and K. YERNAIDU, “Smart Electrical

Energy, 169,

Vehicle-to-Home

Vehicle,” i-manager’s J. Digit. Signal Process., vol. 8, no. 1,
p. 7, 2020, Doi: 10.26634/jdp.8.1.17347.

7. T. D. Nguyen, S. Li, W.Li, and C.Mi, “feasibility
study on bipolar pads for efficient wireless power chargers,”
in Proc. APEC Expo., Fort Worth, TX, USA 2020.

8. Gallardo-Lozano, Milanes-Monster,  Guerrero-
Martinez, Three-phase bidirectional battery charger for smart
electric vehicles, International Conference-Workshop 2021.

9. Bugatha Ram Vara prasad T.deepthi n.satyavathi
v.satish varma r.hema kumar, “Solar charging station for
electric vehicles,” Int. J. Adv. Res. Sci. Commun. Technol.,
vol. 7, no. 2, pp. 316-325, 2021, doi: 10.48175/ IJARSCT-
1752.

10. Bugatha Ram Vara prasad T.deepthi n.satyavathi
v.satish varma r.hema kumar, “Solar charging station for
electric vehicles,” Int. J. Adv. Res. Sci. Commun. Technol.,

vol. 7, no. 2, pp. 316-325, 2021, doi: 10.48175/ IJARSCT-
1752.

JETIR2403946

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org

| j344


http://www.jetir.org/
https://doi.org/10.1016/j.%20eap.2018.08.003
https://doi.org/10.1016/j.energy.2018.12.065

