&g‘! \3;@

@REIM INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM)
w VOLUME: 07 ISSUE: 11 | NOVEMBER - 2023 SJIF RATING: 8.176 ISSN: 2582-3930

Review on Development of Solar Powered Static Wireless Charging
System for Electric Vehicles

Rahul G. Chaple
Department of Electrical Engineering
Suryodaya Collage of Engineering &

Technology, Nagpur

Suchita A. Chaudhri
Department of Electrical Engineering
Suryodaya Collage of Engineering &

Technology, Nagpur

Swapnil R. Choudhari
Department of Electrical Engineering
Suryodaya Collage of Engineering &

Technology, Nagpur

Tannu R. Mate

Department of Electrical Engineering
Suryodaya Collage of Engineering &
Technology, Nagpur
Prof. Shital Yende
Department of Electrical Engineering
(Suryodaya Collage of Engineering &
Technology, Nagpur

Abstract— Electric vehicles have been introduced to the
contemporary world, aligning with the increasing integration
of new technologies into daily life. Despite the use of electric
vehicles, certain limitations persist, including issues such as
heating during charging, potential charging depletion, a
scarcity of charging stations, and the high installation cost of
such stations. Addressing these challenges, this project
proposes a wireless electric vehicle charging station with
monitoring capabilities. The aims include preventing
overcharging, monitoring battery levels, ensuring cost-
effectiveness, promoting eco-friendliness, and strategically
placing charging stations in wurban areas. The project
specifically focuses on the design of a solar-powered electric
vehicle charging system, offering a solution to the key issues
of fuel dependency and environmental pollution. Electric
vehicles have gained global traction and are progressively
becoming more prevalent. Beyond their environmental
advantages, electric vehicles contribute to cost reduction by
substituting electricity for fuel, which is a more economical
alternative. This project presents an innovative solution for
EV charging, eliminating the need for wires, enabling
charging while in motion, harnessing solar power to sustain
the charging system, and operating without external power
supply requirements. The system incorporates components
such as a solar panel, battery, transformer, regulator circuitry,
copper coils, AC to DC converter, Atmega controller, and
LCD display. Through this integration, the system showcases
the wireless charging capability for electric vehicles at
charging stations. The LCD display provides real-time
information on the total cost, eliminating the necessity for
halting the vehicle during the charging process. In summary,
the project demonstrates the viability of a solar-powered
wireless charging system for electric vehicles, presenting a
forward-looking approach to integration.

Keywords— Solar Panel , Boost Converter, Battery,
Transmitting Coil, Receiving Coill, Arduino uno , Voltage
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. INTRODUCTION

In the realm of transportation, electric vehicles (EVSs)
emerge as an innovative concept poised to revolutionize the
automobile market. The charging process for these vehicles

must be carefully managed to ensure the stability of power
networks. However, the proliferation of EVs introduces the
potential for a substantial energy reservoir within their
batteries, influencing the power grid's autonomy. EV
interactivity is anticipated to become a pivotal technology in
future smart grids.

Opting for a wireless EV charger becomes an
appealing choice for individuals seeking an electric means of
charging their vehicles. This choice gains prominence due to
the escalating prices of fossil fuels and a concurrent decline in
CO2 emissions, rendering electric vehicles economically
competitive against traditional counterparts. Historically,
limited adoption of electric vehicles stemmed from factors
such as high vehicle costs, insufficient fast-charging stations,
and a scarcity of all-electric vehicle options. Nonetheless,
advancements in electric vehicle technology have enabled
them to be powered wholly or partially by electricity,
presenting a more sustainable and cost-effective alternative.
The streamlined design of electric cars, featuring fewer
moving parts and reduced environmental impact, contributes
to lower operational expenses compared to traditional
gasoline-powered vehicles.

This project employs a comprehensive system
comprising a solar panel, battery, transformer, regulator
circuits, copper coils, AC to DC converter, Atmega controller,
IR sensor, voltage sensor, current sensor, and an LCD display
to establish an efficient vehicle charging system. Notably, the
system eliminates the need for vehicle stops during charging,
allowing electric vehicles to be charged while in motion. A
charge controller facilitates the connection between the battery
and the solar panel, storing DC electricity in the battery. To
transmit this stored power, a transformer is employed to
convert DC to AC power efficiently.

Il.  PROBLEM STATEMENT

* In the realm of transportation, electric vehicles (EVs)
embody an innovative concept poised to reshape the
automobile market. Forecasts anticipate electric vehicles
(EVs) to progressively dominate the automotive landscape in
the foreseeable future.

» The charging process for electric vehicles (EVS) requires
careful regulation to maintain the integrity of power networks.
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» Despite these considerations, the proliferation of electric
vehicles (EVs) introduces a substantial energy reservoir within
batteries, potentially yielding the opposite effect.

* EV interactivity is poised to become a pivotal technology in
future smart grids, bolstering the autonomy of the power grid.
* Challenges such as extended charging times of 5-6 hours and
the absence of charging stations in off-city and remote areas
further compound the adoption of electric vehicles.

I1l.  OBJECTIVE

e Formulating a solar-powered wireless electric vehicle
charging system design.

» Constructing a model for wirelessly charging electric
vehicles using renewable energy, coupled with the primary
power supply.

» Enhancing power efficiency through external sources.

* Implementing a wireless power transmission and time-saving
system.

* Conducting thorough testing of output results post the
prototype model's implementation.

* Crafting a research paper and thesis based on the obtained
results and analysis from the developed model.

IV. LITERATURE SURVEY

With a decline in carbon dioxide emissions and a
surge in fossil fuel costs, electric vehicles have gained a
competitive edge over traditional internal combustion engine
vehicles. Despite these advancements, the widespread
adoption of electric vehicles (EVs) has been hindered by the
high initial vehicle costs. Challenges persist, including a
scarcity of fast-charging stations and limited availability of
all-electric vehicle options. Electric vehicles come in two
variants: those solely powered by electric energy and those
partially reliant on electric power.

Beyond their economic advantages and minimal
environmental impact, electric vehicles significantly reduce or
eliminate reliance on fossil fuels. Foreseeing electric vehicles
as the predominant mode of transportation in the future,
efforts are underway to enhance the efficiency of charging
stations. A common deterrent to acquiring electric vehicles is
the lack of charging infrastructure. This study introduces a
portable EV charger designed to reduce charging times using
renewable energy. Employing a hybrid power system, this
approach addresses the unique needs of long-distance EV
drivers who face challenges in finding places to recharge their
vehicles along major highways.

 Yanjie Guo et. al.. 2018, In this paper, The
analysis of compensation network interoperability in electric
vehicle (EV) wireless charging systems (WCS) is conducted,
accompanied by a method for evaluating compensation
network interoperability. Initially, the reflected impedances of
WCS secondary sides are computed based on two common
compensation networks: series capacitor (SC) compensation
and inductor-capacitor-capacitor (LCC) compensation.
Subsequently, a method for interoperability evaluation is
introduced, taking into account minimal changes in system

performance. Finally, an EV wireless charging prototype is
constructed, and experiments and simulations are carried out
to validate both the analysis and the proposed evaluation
method. The results indicate that SC and LCC compensation
networks exhibit effective interoperability under conditions
where the equivalent load resistance Re closely aligns with the
optimal coil load resistance Ropt.

» Zou Danping et al. 2019, This paper presents a
billing strategy for charging fees, aiming to calculate
electricity fees and service charges while taking into account
power loss, construction costs, and the balance of the number
of electric vehicles (EVs) on the charging road. Through
experiments, it is demonstrated that the metering and charging
system accurately computes the charging fees for EVs on the
wireless charging road. To address the need for precise
metering and rapid charging in dynamic wireless charging
scenarios for electric vehicles, the paper puts forth a metering
and charging system. This system comprises identification
equipment, charging software, power meters, on-board units,
and a charging control unit.

» Feng Wen, et al. 2019, In this paper, It develop a
model for a Wireless Power Transfer (WPT) charging system
for Electric Vehicles (EVs) and investigate its impact on the
power grid under resonant, capacitive, and inductive
conditions. Fast Fourier Transform (FFT) is applied to the
voltage waveforms on the grid side to assess harmonic
pollution at varying power levels during system operation.
With the government's push for electric vehicle (EV)
adoption, the EV industry is poised for rapid growth, leading
to a significant boost in the deployment of electric vehicle
charging stations and wireless charging devices. The charging
behavior of a large fleet of electric vehicles has the potential
to introduce harmonic pollution to the power grid due to
wireless charging.

« Palwasha W. Shaikh et al. 2021, The study
introduces a system where charging requests from Electric
Vehicle (EV) and Autonomous Electric Vehicle (AEV) users
are efficiently managed by dynamically allocating the requests
across three distinct types of charging equipment. The
fulfillment of these requests is carried out, and subsequent
billing occurs in a private and secure manner through two
proposed payment schemes involving encrypted virtual
currency. The system, independent of hardware, is capable of
identifying misalignment issues with connected vehicles on
wireless charging pads and addressing speed-related errors in
dynamic wireless charging systems, while also preventing
free-riding. In simulation, the presented system demonstrates
trip planning capabilities with minimal waiting times, travel
costs, and battery consumption per vehicle trip, achieving an
efficiency rate of 90.25% in charge delivery.

+ Chen Mingming et. al. 2023, This paper outlines a
solar-powered dynamic electric car charging system designed
to reduce pollutants and fuel consumption. The increasing
popularity of electric vehicles is driven by the escalating costs
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of gasoline. The current presence of electric vehicles on roads
is gradually growing, with demonstrated cost advantages over
traditional petrol vehicles. To address charging system
challenges, an innovative electric charging system has been
devised, capable of charging a moving electric car without the
need for wires, external power sources, or vehicle stops. The
system components include a battery, transformer, Atmega
controller, LCD display, regulatory circuit, solar panel, copper
coils, and AC to DC converters. This comprehensive approach
elucidates the process of charging an electric car while it is in
motion, eliminating the necessity for frequent stops. The
system achieves this by insulating the copper coil embedded
in the road.

« Virendra Kumar Chaudhari et. al. 2023, In this
paper, we present a successfully designed solar-based dynamic
electric vehicle charging system operating on the principle of
mutual induction. When the electric vehicle requires charging,
it moves to the designated electric vehicle lane. Pre-installed
infrared sensors detect the presence of the electric vehicle and
activate the power supply to the coil. This system is
environmentally friendly, pollution-free, and notably wireless.
It contributes to the reduction of battery and electric vehicle
costs. Given the diminishing availability of coal, petrol, diesel,
and other natural gases, coupled with the increasing
prevalence of electric vehicles and the associated charging
challenges, various countries are exploring dynamic wireless
charging for electric vehicles using renewable energy
resources.

V. CONCLUSION

Electrical vehicles are the means of transportation of
the future because they can maximize the efficiency of
charging stations. There will be a major role for electric
vehicle charging stations. Increasing EV demand in the market
requires addressing the fundamental barrier to EV adoption: a
dearth of public charging stations. We looked at the portable
EV charger that uses renewable energy to speed up the
charging process. The work presented herein presents a novel
service to long-distance electric vehicle travelers through the
use of a hybrid power system for a vehicle battery charging
station. Unfortunately, there is a severe lack of convenient
charging infrastructure for drivers of electric vehicles along
interstates and highways. The wireless EV charger is the best
option for charging their electric automobiles.
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