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Abstract- The Solar Piezo Hybrid Electric Charging 

System integrates solar energy and piezoelectric 

technology to create an efficient, sustainable solution for 

charging electric vehicles and portable devices. This 

system harnesses solar energy through photovoltaic 

panels, converting sunlight into electricity, while 

simultaneously capturing kinetic energy from vibrations or 

pressure via piezoelectric materials. The dual energy 

sources enhance the overall efficiency of the charging 

process, ensuring a steady power supply even in variable 

environmental conditions. The design features an 

intelligent energy management system that optimizes the 

distribution of harvested energy, prioritizing solar power 

during peak sunlight and utilizing piezoelectric energy 

during periods of low solar availability. Experimental 

results indicate that this hybrid approach significantly 

reduces reliance on grid power, lowers charging costs, and 

promotes eco-friendly practices. The implementation of 

this system has the potential to improve the accessibility of 

electric charging infrastructure, particularly in remote or 

underdeveloped areas. This abstract outlines the 

innovative integration of renewable energy technologies 

aimed at advancing the electric mobility ecosystem while 

contributing to a sustainable future. 

 

I. INTRODUCTION 

 

The Solar Piezo Hybrid Electric Charging System 

combines two promising renewable energy 

technologies: solar power and piezoelectricity. Solar 

energy, captured through photovoltaic (PV) panels, 

provides a clean and abundant source of electricity, 

particularly in sunny regions. However, its 

dependence on weather conditions and time of day can 

limit efficiency. In contrast, piezoelectric materials 

generate electricity from mechanical stress, such as 

vibrations or pressure, making them ideal for 

environments with constant movement, like urban 

settings or high-traffic areas. 

 

 
II. COMPONENTS 

 

LCD - The Liquid Crystal Display (LCD) in the Solar 

Piezo Hybrid Electric Charging System serves as a 

vital interface, providing users with real-time insights 

into the system's performance and operational status. 

It displays key metrics such as energy generation from 

solar panels and piezoelectric components, charging 

status of connected devices, and system diagnostics to 

identify any operational issues. This user-friendly 

interface enables individuals to monitor battery levels, 

charging speeds, and environmental conditions, 

facilitating informed decisions about energy usage. By 

enhancing control and promoting awareness of 

renewable energy benefits, the LCD plays a crucial 

role in optimizing the overall efficiency and user 

experience of the hybrid charging system. 

 



© October 2024 | IJIRT | Volume 11 Issue 5 | ISSN: 2349-6002 
 

IJIRT 168891 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2109 

 
 

BATTERY - The battery in the Solar Piezo Hybrid 

Electric Charging System is a critical component that 

stores the energy harvested from both solar and 

piezoelectric sources. This rechargeable battery 

ensures a reliable power supply, allowing for 

continuous charging of electric vehicles and portable 

devices even when sunlight is limited or piezoelectric 

energy is minimal. By utilizing advanced battery 

technologies, such as lithium-ion or lithium-polymer, 

the system can achieve high energy density and 

efficient charging cycles. The battery management 

system (BMS) monitors the battery's health, charge 

levels, and temperature, optimizing performance and 

prolonging lifespan. Overall, the battery not only 

enhances the system's efficiency and reliability but 

also plays a key role in promoting the use of renewable 

energy in everyday applications. 

 

 

 

PIEZO ELECTRIC SENSOR - The piezoelectric 

sensor in the Solar Piezo Hybrid Electric Charging 

System plays a pivotal role in harnessing mechanical 

energy generated by vibrations, pressure, or 

movement. These sensors convert kinetic energy into 

electrical energy, effectively supplementing the solar 

energy harvested by the photovoltaic panels. 

Positioned in areas with high foot traffic or machinery 

vibrations, piezoelectric sensors capture energy from 

everyday activities, enhancing the overall efficiency of 

the charging system. The energy produced is stored in 

the battery, allowing for a more consistent power 

supply. Additionally, the integration of piezoelectric 

sensors enables the system to operate in a wider range 

of environmental conditions, maximizing energy 

capture and contributing to the sustainability of the 

charging solution. 

 
SOLAR PANEL - The solar panel in the Solar Piezo 

Hybrid Electric Charging System is a fundamental 

component that captures sunlight and converts it into 

electrical energy through the photovoltaic effect. 

Typically made from silicon-based materials, these 

panels are designed for high efficiency, maximizing 

energy output even in varying light conditions. The 

solar panel serves as the primary energy source, 

especially during daylight hours, providing a 

substantial portion of the power needed to charge the 

system's battery. By integrating with piezoelectric 

sensors, the solar panel enhances the overall energy 

generation capabilities, allowing the system to operate 

effectively even in less-than-ideal weather conditions. 

This combination not only promotes the use of 

renewable energy but also supports the system's goal 
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of providing a reliable and sustainable charging 

solution for electric vehicles and portable devices. 

 
ARDUINO UNO - The microcontroller board is 

equipped with sets of digital and analog input/output 

(I/O) pins that may be interfaced to various expansion 

boards (shields) and other circuits. The board has 14 

digital I/O pins (six capable of PWM output), 6 analog 

I/O pins, and is programmable with the Arduino IDE 

(Integrated Development Environment), via a type B 

USB cable. It can be powered by a USB cable or a 

barrel connector that accepts voltages between 7 and 

20 volts, such as a rectangular 9-volt battery. It has the 

same microcontroller as the Arduino Nano board, and 

the same headers as the Leonardo board. The hardware 

reference design is distributed under a Creative 

Commons Attribution Share-Alike 2.5 license and is 

available on the Arduino website. Layout and 

production files for some versions of the hardware are 

also available 

 
 

 

 

 

 

III. WORKING 

 

 
 

A solar piezo hybrid electric charging system 

integrates solar panels and piezoelectric devices to 

harness energy from both sunlight and mechanical 

stress. Solar panels convert sunlight into electrical 

energy, while piezoelectric materials generate 

electricity when subjected to pressure, such as from 

footsteps. The energy generated from both sources is 

directed to a battery through a charge controller, which 

manages the charging process to prevent overloading 

and ensures optimal energy storage. 

 

This hybrid system enhances energy efficiency by 

combining two renewable energy sources, allowing 

for continuous energy generation even when one 

source is less active. For instance, during cloudy days, 

the piezoelectric devices can still produce electricity 

from foot traffic. The stored energy can then be 

utilized for various applications, such as powering 

devices or charging electric vehicles, promoting 

sustainable energy use and reducing reliance on fossil 

fuels. 

 

IV. ADVANTAGES 

 

• Enhanced Energy Generation 

• .Cost Efficiency 

• Increased Accessibility 

• Sustainability Promotion 
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V. APPLICATIONS 

 

• Charging stations for electric vehicles in urban 

areas. 

• .Powering IoT devices and sensors in smart cities. 

• Charging solutions for electric bikes and scooters 

in recreational zones. 

• Integration into smart roads and pedestrian 

walkways for enhanced sustainability. 

 

CONCLUSION 

 

The Solar Piezo Hybrid Electric Charging System 

represents a significant advancement in renewable 

energy technology, effectively combining solar and 

piezoelectric energy harvesting to create a versatile 

and efficient charging solution. By harnessing 

multiple energy sources, this system not only enhances 

reliability and sustainability but also promotes cost 

savings and accessibility in various applications. Its 

potential to power electric vehicles, IoT devices, and 

smart infrastructure underscores its role in supporting 

the transition toward greener energy practices. As the 

demand for sustainable energy solutions continues to 

grow, the Solar Piezo Hybrid Electric Charging 

System stands out as a forward-thinking approach that 

contributes to a more eco-friendly and resilient energy 

landscape. 
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