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Abstract
Green energy harvesting techniques represent a transformative approach in

addressing the growing demand for sustainable and renewable energy
resources. With the depletion of fossil fuels and the increasing threat of climate
change, the development of efficient harvesting mechanisms such as solar,
wind, piezoelectric, thermoelectric, and bio-energy technologies has become
crucial. This paper presents an in-depth review of the major green energy
harvesting techniques, their working principles, advantages, limitations, and
potential applications in modern infrastructure. The emphasis is placed on
integration of these technologies into smart systems to ensure energy

efficiency, economic viability, and environmental sustainability.
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INTRODUCTION
The demand for clean and renewable energy has led to the evolution of advanced harvesting
techniques...
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SOLAR ENERGY HARVESTING

Solar energy remains the most widely used form of renewable harvesting...
WIND ENERGY HARVESTING

Wind turbines transform kinetic energy into usable power...
PIEZOELECTRIC ENERGY HARVESTING

Piezoelectric devices convert mechanical vibrations into electrical energy...
THERMOELECTRIC ENERGY HARVESTING

This method converts temperature differences into electrical power...
BIO-ENERGY HARVESTING

Bio-energy technologies utilize organic materials...

COMPARATIVE ANALYSIS

The following table compares major harvesting technologies...
CHALLENGES AND FUTURE PROSPECTS

Although promising, these technologies face efficiency and storage challenges...

CONCLUSION
Green energy harvesting provides a sustainable pathway for future energy needs...

Technique Efficiency  Applications

Solar Energy 15-22% Residential, Industrial
Wind Energy 35-45% Power Grids
Piezoelectric 10-20% Wearable Devices
Thermoelectric 5-8% Industrial Waste Heat
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