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ABSTRACT: The increasing demand for electrical energy and the rapid growth of portable electronic devices and 

electric vehicles have created a strong need for efficient and sustainable charging systems. Conventional charging 

methods depend heavily on wired connections and electricity generated from non-renewable energy sources such as 

fossil fuels. These methods often lead to energy losses, environmental pollution, and limitations in mobility due to the 

requirement of physical cables. To address these challenges, renewable energy sources and wireless power transfer 

technologies are being explored as alternative solutions. This project proposes a Solar Wireless Electrical Charging 

System that combines solar energy generation with wireless power transfer technology to provide a convenient, eco-

friendly, and efficient charging method. 

 

The proposed system utilizes solar panels to capture sunlight and convert it into electrical energy. Solar energy is one 

of the most abundant and renewable sources of energy available in nature. By using solar panels, the system can 

generate electricity without relying on conventional power grids. The electrical energy generated by the solar panel is 

stored in a rechargeable battery through a charge controller that regulates the voltage and prevents overcharging. This 

stored energy serves as the power source for the wireless charging system. 

 

Wireless power transfer is achieved through inductive coupling, which allows electrical energy to be transmitted 

between two coils without direct physical contact. The transmitter coil is connected to the power source, and when 

alternating current flows through the coil, it generates a magnetic field. This magnetic field induces a voltage in the 

receiver coil placed nearby. The induced voltage is then converted into usable electrical energy to charge electronic 

devices or batteries. This method eliminates the need for cables and connectors, making the charging process safer and 

more convenient. The system includes electronic components such as oscillators, transmitter and receiver coils, 

rectifiers, and voltage regulators to ensure efficient wireless power transfer. The transmitter circuit converts the stored 

DC energy into high-frequency AC signals, which are then transmitted through the transmitter coil. The receiver coil 

captures the transmitted magnetic energy and converts it back into electrical energy using rectification and voltage 

regulation circuits. The regulated output voltage can then be used to charge small electronic devices such as mobile 

phones, sensors, or rechargeable batteries. 

 

KEYWORDS: Renewable energy, wireless power transfer, electric vehicles, inductive charging, EV infrastructure, 

smart grid, energy storage, solar power, charging efficiency, sustainable transportation 

 

I. INTRODUCTION 

 

Energy is one of the most essential resources for the development of modern society. Almost every sector such as 

industry, transportation, communication, healthcare, and education depends heavily on electrical energy. Traditionally, 

electricity is generated from non-renewable sources such as coal, petroleum, and natural gas. Although these energy 

sources have supported industrial development for many decades, they are limited in availability and cause significant 

environmental pollution. 

 

The increasing global energy demand and the negative environmental impact of fossil fuels have led to the search for 

alternative and sustainable energy sources. Renewable energy sources such as solar energy, wind energy, hydroelectric 
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energy, and geothermal energy are gaining significant attention due to their abundance and eco-friendly nature. Among 

these renewable energy sources, solar energy is considered one of the most promising and widely available resources. 

 

Solar energy is derived from sunlight and can be converted into electrical energy using photovoltaic (PV) panels. Solar 

power systems are increasingly being used in residential, commercial, and industrial applications due to their reliability 

and sustainability. The use of solar energy not only reduces dependence on fossil fuels but also helps reduce 

greenhouse gas emissions and environmental pollution. 

. 

II. PROBLEM STATEMENT 

 

The proposed system integrates two key wireless communication technologies: Bluetooth Low Energy (BLE) and 

LoRa (Long Range communication). 

 

Bluetooth Low Energy is designed for short-range wireless communication with very low power consumption. BLE is 

widely used in IoT applications such as wearable devices, smart home systems, and industrial monitoring. In the 

proposed system, BLE is used to establish communication between sensor nodes located within individual train 

coaches. 

 

BLE mesh networking allows multiple devices to communicate with each other in a decentralized manner. Each node 

in the mesh network can relay messages to other nodes, enabling communication across the entire train. This approach 

improves network coverage and reliability. 

 

LoRa technology, on the other hand, is designed for long-range communication with low power consumption. LoRa 

networks can transmit data over distances ranging from several kilometers to tens of kilometers, depending on 

environmental conditions. 

 

In the proposed system, LoRa is used to transmit aggregated sensor data from the train to a centralized control center. 

This allows railway operators to monitor train conditions in real time even when trains are traveling through remote 

areas. 

The combination of BLE and LoRa provides an efficient communication architecture that supports both short-range 

intra-train communication and long-range data transmission.. 

 

III. EXISTING SYSTEM 

 

In conventional electrical charging systems, electronic devices are charged using wired connections that require 

physical cables and connectors. These systems depend mainly on electricity supplied from the power grid, which is 

generated using non-renewable energy sources such as coal, natural gas, and petroleum. Although wired charging 

systems are widely used, they have several limitations in terms of convenience, flexibility, and sustainability. 

 

One of the main drawbacks of existing wired charging systems is the dependence on direct cable connections. Users 

must plug their devices into a power socket using a charger or USB cable. Over time, these connectors can become 

damaged due to frequent plugging and unplugging. Broken connectors or worn-out cables may interrupt the charging 

process and require replacement, increasing maintenance costs. 

 

Another major limitation is the dependence on conventional electricity sources. Most charging systems rely on 

electricity from the power grid, which contributes to energy consumption and environmental pollution. In remote or 

rural areas where access to grid electricity is limited, charging electronic devices can become difficult. This creates a 

need for alternative power sources that are more reliable and sustainable. 

 

In addition, traditional charging systems do not provide the convenience of wireless operation. Users must remain close 

to the power outlet while charging their devices, which limits mobility. The presence of multiple charging cables can 

also create clutter and inconvenience in homes, offices, and public places. 

 

Some wireless charging systems are available today, but many of them still depend on grid electricity and do not utilize 

renewable energy sources. Therefore, there is a need for a system that combines wireless charging technology with 

renewable energy generation to create a more sustainable and convenient solution. 
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IV. PROPOSED SYSTEM 

 

To overcome the limitations of conventional charging systems, this project proposes a Solar Wireless Electrical 

Charging System that integrates solar energy generation with wireless power transfer technology. The system is 

designed to provide a sustainable and convenient method for charging electronic devices without using physical cables. 

 

In the proposed system, a solar panel is used to capture sunlight and convert it into electrical energy through 

photovoltaic cells. The generated electrical energy is stored in a rechargeable battery using a charge controller that 

regulates the charging process and protects the battery from overcharging. 

 

The stored electrical energy is then supplied to a wireless power transmitter circuit. This circuit converts the DC power 

from the battery into high-frequency alternating current using an oscillator. The alternating current flows through a 

transmitter coil and generates a magnetic field around the coil. 

 

A receiver coil placed near the transmitter coil receives the magnetic field through inductive coupling. This magnetic 

field induces an electrical voltage in the receiver coil. The induced voltage is then converted into usable DC power 

using a rectifier and voltage regulator circuit. The regulated output can be used to charge electronic devices such as 

mobile phones or rechargeable batteries. 

 

The integration of solar energy and wireless power transfer provides several advantages. The system reduces 

dependence on conventional electricity sources and promotes the use of renewable energy. It also eliminates the need 

for physical cables, improving convenience and safety during the charging process. 

 

Overall, the proposed Solar Wireless Electrical Charging System provides an efficient, eco-friendly, and user-friendly 

solution for charging electronic devices. The system can be used in homes, public charging stations, outdoor 

environments, and remote areas where conventional wired charging systems may not be practical. 

 

V. BLOCK DIAGRAM 

 

 
 

VI. WORKING 

 

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or other 

microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is available on digital pins 

0 (RX) and 1 (TX). An ATmega16U2 on the board channels this serial communication over USB and appears as a 

virtual com port to software on the computer. The '16U2 firmware uses the standard USB COM drivers, and no 

external driver is needed. However, on Windows, a .inf file is required . The Arduino software includes a serial monitor 

which allows simple textual data to be sent to and from the Arduino board. The RX and TX LEDs on the board will 

flash when data is being transmitted via the USB to serial chip and USB connection to the computer (but not for serial 

communication on pins 0 and 1).  
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VII. SOFTWARE INSTALLATION 

 

Software is an essential component in the development of embedded systems and IoT-based applications. It acts as the 

interface between the hardware components and the user, allowing the system to perform specific tasks automatically. 

In embedded systems, software is responsible for controlling sensors, processing data, managing communication 

modules, and executing programmed instructions to achieve the desired functionality. In most embedded and IoT 

projects, the microcontroller is programmed using specialized software tools that allow developers to write, compile, 

and upload programs to the hardware device. The efficiency of the software determines how effectively the system can 

collect data from sensors, process it, and control output devices. 

 

For many embedded projects, Arduino IDE is used as the development environment, while Embedded C is used as 

the programming language. These tools provide a simple and flexible platform for designing and implementing 

embedded applications. The software continuously monitors input signals from sensors and performs operations based 

on predefined conditions. It also enables communication between the system and external devices such as displays, IoT 

platforms, or mobile applications. Proper software design ensures that the system operates reliably, responds quickly to 

changing conditions, and performs its functions efficiently. Therefore, selecting the right programming tools and 

developing optimized code are important aspects of embedded system development. 

 

VIII. RESULT AND ANALYSIS 

 

The Solar Wireless Electrical Charging System was successfully designed and implemented to demonstrate the use 

of solar energy for wireless power transfer. The system consists of a solar panel, rechargeable battery, transmitter 

circuit, and receiver circuit. The solar panel was used to capture sunlight and convert it into electrical energy. This 

generated energy was stored in a rechargeable battery through a charge controller to ensure stable and safe charging. 

During the experimental testing, the solar panel was able to generate sufficient electrical energy under normal sunlight 

conditions. The generated power was stored in the battery and used to operate the wireless power transmitter circuit. 

The transmitter circuit converted the stored DC power into high-frequency AC signals, which were applied to the 

transmitter coil to create an electromagnetic field. When the receiver coil was placed near the transmitter coil, electrical 

energy was successfully transferred through inductive coupling. The receiver circuit captured the magnetic energy and 

converted it into DC voltage using a rectifier circuit. The output voltage was regulated and used to charge small 

electronic devices such as mobile phones and rechargeable batteries. 

 

The experimental results showed that the wireless power transfer system works effectively over a short distance. The 

efficiency of the system depended on factors such as the distance between the transmitter and receiver coils, coil 

alignment, and operating frequency. It was observed that better alignment and shorter distance between the coils 

improved the power transfer efficiency. Another important observation was that the integration of solar energy with 

wireless charging technology helps reduce dependence on grid electricity. The system was able to operate using only 

solar-generated power, making it suitable for renewable energy applications. The results demonstrate that the proposed 

system provides a convenient and environmentally friendly charging solution. Overall, the developed Solar Wireless 

Electrical Charging System successfully demonstrates the feasibility of using solar energy for wireless charging 

applications. The system is suitable for small electronic devices and can be further improved by increasing the power 

transfer efficiency and transmission distance. Future developments may include improved coil design, advanced power 

management techniques, and integration with smart energy monitoring systems. 

 

IX. CONCLUSION 

 

The Solar Wireless Electrical Charging System project demonstrates an innovative approach to charging electronic 

devices using renewable solar energy combined with wireless power transfer technology. The system was designed to 

reduce dependence on conventional electricity sources and eliminate the need for physical charging cables. By 

integrating solar panels, rechargeable batteries, transmitter and receiver coils, and power regulation circuits, the system 

successfully converts solar energy into electrical energy and transfers it wirelessly to electronic devices. 

 

The solar panel effectively captures sunlight and converts it into electrical energy, which is stored in a rechargeable 

battery for continuous operation. The stored energy is used to power the wireless transmitter circuit, which generates a 

magnetic field through inductive coupling. The receiver coil captures this magnetic field and converts it into usable 

electrical energy to charge small electronic devices. Experimental testing confirmed that wireless power transfer can be 

successfully achieved over short distances with proper alignment of the transmitter and receiver coils. 
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The developed system offers several advantages such as eco-friendly operation, reduced cable usage, and improved 

convenience for charging devices. It also demonstrates the practical application of renewable energy in modern 

electronic systems. The project highlights the potential of combining solar energy and wireless charging technology to 

create sustainable and efficient energy solutions. 

 

In conclusion, the Solar Wireless Electrical Charging System provides a simple, reliable, and cost-effective solution for 

wireless charging using renewable energy. Future improvements may include increasing the power transfer efficiency, 

extending the charging distance, and integrating smart control systems for better monitoring and management of the 

charging process 
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