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Abstract — This Solar Wireless Electric Vehicle Charging 

System project explores an innovative approach to charging 

electric vehicles (EVs) using solar energy and wireless power 

transfer technology. The system integrates photovoltaic (PV) 

panels to harness solar energy, which is then converted into 

electrical power and transmitted wirelessly using inductive 

coupling. The primary objective is to eliminate the need for 

physical charging cables, enhancing convenience and 

efficiency while promoting the use of renewable energy. The 

charging process involves a transmitter coil, connected to the 

solar power system, generating an alternating magnetic field. 

A receiver coil, installed in the EV, captures this energy and 

converts it into electrical power to charge the vehicle's 

battery. Efficient energy transfer and power management are 

achieved through a high-frequency inverter and control 

circuits system is designed to function reliably in both 

stationary and dynamic charging scenarios, making it suitable 

for urban charging stations and highway infrastructure. 
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I. INTRODUCTION 

Our The increasing adoption of electric vehicles (EVs) has 

highlighted the need for efficient, sustainable, and user-

friendly charging solutions. Traditional wired charging 

methods present challenges such as infrastructure limitations, 

cable wear and tear, and inconvenience in daily usage. To 

address these issues, wireless power transfer (WPT) 

technology has emerged as a promising alternative for EV 

charging. This research focuses on the development of a Solar 

Wireless Electric Vehicle Charging System, which integrates 

solar energy with inductive wireless charging to provide a 

sustainable and contactless power transfer solution. The core 

idea behind this project is to eliminate the dependency on 

fossil fuels while enhancing the convenience of EV charging. 

Solar photovoltaic (PV) panels are used to generate 

electricity, which is then transferred wirelessly through 

inductive coupling. Many studies have demonstrated the 

efficiency and feasibility of WPT technology in EV 

applications, and integrating solar energy into this system 

further enhances its sustainability. By utilizing renewable 

energy, this system contributes to reducing greenhouse gas 

emissions and promoting clean energy adoption. 

II. LITERATURE REVIEW: 

A PV-integrated wireless EV charging system combines solar 

power with wireless power transfer to provide clean and 

convenient charging. The proposed hybrid SLCC/ SP 

compensation improves efficiency, stability, and reduces 

current stress, even with coil misalignment. A 3.3-kW 

prototype achieved stable power transfer over a 100–200 mm 

air gap with 91.3% efficiency, proving its suitability for real 

EV applications. (1) 

EH-DWC systems harvest natural energy like solar 

or wind and wirelessly charge moving EVs, improving 

efficiency and supporting green transportation. However, 

open wireless communication makes them vulnerable to 

attacks and privacy risks. This paper proposes a lightweight 

secure management scheme to protect communication and 

ensure safe, reliable dynamic wireless charging. (2) 

This study analyses how flexible EV charging can 

lower costs and support the power system. By controlling 

charging, EVs can cut charging costs by up to 27% (oneway) 

and 35% (two-way) during high-price periods. For the grid, 

uncontrolled EV charging greatly increases peak capacity 

needs, while controlled charging reduces this impact, and 

bidirectional charging can even eliminate or slightly lower 

additional capacity requirements. (3) 

III. BLOCK DIAGRAM: 

The coil from the primary side gets energy and it creates the 

magnetic field around the coil. Due to the using of high-

frequency output, the creation of magnetic flux will be very 

strong. When the flux from the primary coil links with the 

secondary coil or Receiver coil, this will induce the current in 

inductor and capacitor connected in parallel. This induction 

is known as Electromagnetic Induction or in short EMI, today 

smartphone wireless charging works on same principle and 

able to induce 40 watts of power wirelessly. The voltage 

generator across the LC circuit is Alternating current and this 

A.C. signal is applied to Bridge rectifier circuit. This circuit 

converts the Alternating current into Direct current and the 

capacitor is connected to the output .to generate a smooth DC 

signal. The Voltage regulator is used to limit the voltage to 

prevent the damage to the load. 
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Fig. 1: Block Diagram for working of solar wireless electric vehicle charging system. 

IV. CIRCUIT DIAGRAM: 

 
Fig. 2: Circuit diagram for solar wireless electric vehicle 

charging system. 

V. HARDWARE IMPLEMENTATION: 

1) Arduino NANO Microcontroller: Arduino boards are 

widely used in robotics, embedded systems, automation, 

Internet of Things (IoT) and electronics projects. These 

boards were initially introduced for the students and non-

technical users but nowadays Arduino boards are widely 

used in industrial projects.  

 

 
2) IR Sensor: An infrared sensor is an electronic device, that 

emits to sense some aspects of the surroundings. An IR 

sensor can measure the heat of an object as well as 

detects the motion. These types of sensors measure only 

infrared radiation, rather than emitting it that is called a 

passive IR sensor. Usually, in the infrared spectrum, all 

the objects radiate some form of thermal radiation. 

 

 
3) Copper Coil: The wireless power transmission can be 

defined as, the energy can be transmitted from the 

transmitter to a receiver through an oscillating magnetic 

field. To accomplish this, power source (DC current) is 

changed into high frequency AC (Alternating Current) 

by particularly designed electronics erected into the 

transmitter 
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4) MOSFET: The IRFZ44N is a N-channel MOSFET with 

a high drain current of 49A and low Rds value of 17.5 

mΩ. It also has a low threshold voltage of 4V at which 

the MOSFET will start conducting. Hence it is 

commonly used with microcontrollers to drive with 5V. 

However, a driver circuit is needed if the MOSFET has 

to be switched in completely.                                            

 
5) LCD Display (16x2): LCD modules are very commonly 

used in most embedded projects, the reason being its 

cheap price, availability and programmer friendly. Most 

of us would have come across these displays in our day-

to-day life, either at PCO’s or calculators. The 

appearance and the pinouts have already been visualized 

above now let us get a bit technical. 

− Potentiometer: A potentiometer is a three-terminal 

resistor with a sliding or rotating contact that forms 

an adjustable voltage divider. If only two terminals 

are used, one end and the wiper, it acts as a variable 

resistor or rheostat. 

6) 7805 Voltage Regulator: A voltage regulator IC 

maintains the output voltage at a constant value. 7805 IC, 

a member of 78xx series of fixed linear voltage 

regulators used to maintain such fluctuations, is a popular 

voltage regulator integrated circuit (IC). The xx in 78xx 

indicates the output voltage it provides. 7805 IC provides 

+5 volts regulated power supply with provisions to add a 

heat sink. A 7805 IC’s input voltage range can vary from 

7 Volts to 35 Volts. 

7) Rechargeable Battery: An electric battery is a device 

consisting of one or more electrochemical cells with 

external connections provided to power electrical 

devices such as flashlights, and electric cars. When a 

battery is supplying electric power, its positive terminalis 

the cathode, and its negative terminal is the anode. The 

terminal marked negative is the source of electrons that 

will flow through an external electric circuit to the 

positive terminal.  

8) Solar Panel: Solar panels are devices that convert light 

into electricity. A solar panel is a collection of solar cells. 

Lots of small solar cells spread over a large area can work 

together to provide enough power to be useful. The more 

light that hits a cell, the more electricity it produces.  

Solar Photovoltaic (PV) is a technology that converts 

sunlight (solar radiation) into direct current electricity by 

using semiconductors. When the sun hits the 

semiconductor within the PV cell, electrons are freed and 

form an electric current. 

 

VI. SOFTWARE COMPONENTS:  

The ATMega328p microcontroller IC with Arduino 

bootloader makes a lot of work easier in this project as 

Arduino code is written in C++ with an addition of special 

methods and functions, which we’ll mention later on. C++ is 

a human-readable programming language. When you create 

a ‘sketch’ (the name given to Arduino code files), it is 

processed and compiled to machine language. The Arduino 

Integrated Development Environment (IDE) is the main text 

editing program used for Arduino programming. It is where 

you’ll be typing up your code before uploading it to the board 

you want to program. Arduino code is referred to as sketches. 
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VII. CONCLUSION:  

The Solar Wireless Electric Vehicle (EV) Charging System 

presents a sustainable and innovative solution for the future 

of electric mobility. By integrating solar energy harvesting, 

wireless power transfer, and intelligent voltage regulation, 

this system eliminates the need for conventional wired 

charging methods, offering a more convenient and eco-

friendlier alternative. The use of renewable solar energy 

significantly reduces dependency on fossil fuels, contributing 

to a greener and more energy-efficient transportation sector. 

With its wide range of applications, including public and 

private EV charging stations, smart city infrastructure, remote 

areas, and industrial automation, this technology has the 

potential to revolutionize the way electric vehicles are 

powered. The implementation of wireless charging in urban 

roadways and public transport systems can further enhance 

the accessibility and efficiency of electric mobility 
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