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Solar photovoltaics, often referred to simply as solar PV, has emerged as a

promising technology that harnesses the power of the sun to generate electricity.
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This renewable energy source is playing a crucial role in reducing our reliance on

fossil fuels and mitigating the effects of climate change.

With the release of the second edition of "Solar Photovoltaics Fundamentals
Technologies And Applications," readers gain an in-depth understanding of this
technology, its principles, and its various applications. This comprehensive guide
covers everything from the fundamentals of solar energy conversion to the latest

advancements in PV technology.
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The Fundamentals of Solar Photovoltaics

To truly comprehend solar PV, one must first understand the fundamentals. Solar
energy is a form of renewable energy that is obtained by harnessing sunlight.
This energy can be directly converted into electricity using solar cells, which are

composed of semiconductor materials, typically silicon.

When sunlight strikes the solar cell, it creates an electric current as a result of the
electron excitation in the semiconductor material. This electricity can then be
used to power various applications, from small electronic devices to large-scale

power plants.
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The second edition of "Solar Photovoltaics Fundamentals Technologies And
Applications" delves into the principles of solar energy and the physics behind
solar cell operation. It provides readers with a solid foundation and allows them to

grasp the intricacies of solar PV technology.

The Latest Technological Advancements

The field of solar photovoltaics has been constantly evolving, with significant
advancements being made in recent years. The second edition of this book

highlights the latest technologies and their potential applications.

One of the notable advancements discussed in the book is the use of thin-film
solar cells. These cells are characterized by their flexibility, lightweight, and low
manufacturing costs. Thin-film technologies, such as amorphous silicon,
cadmium telluride, and copper indium gallium selenide, offer new possibilities for

solar PV integration in a wide range of applications.

Furthermore, the book explores the concept of tandem solar cells. Tandem cells,
also known as multijunction cells, consist of multiple layers of different
semiconductor materials. By combining different photovoltaic materials with
distinct absorption profiles, tandem cells can achieve higher efficiency levels. This

technology is paving the way for even more efficient solar panels in the future.

Applications of Solar Photovoltaics

Solar photovoltaics have widespread applications across various sectors. This
book delves into the numerous uses of solar energy and its significance in today's

world.

One of the primary applications of solar PV is in residential and commercial

buildings. Installing solar panels on rooftops allows individuals and businesses to



generate their own electricity and reduce their reliance on the grid. This not only

leads to cost savings but also contributes to a greener, more sustainable future.

Another significant application is in the field of transportation. Solar-powered
vehicles, such as solar cars and solar boats, utilize photovoltaic panels to charge
their batteries. These vehicles offer an eco-friendly alternative to traditional petrol
or diesel-powered automobiles, minimizing carbon emissions and reducing

dependence on fossil fuels.

The agricultural sector is also benefiting from solar photovoltaics. Solar irrigation
systems provide a reliable source of power for pumping water, enabling farmers
to irrigate their crops without relying on expensive and polluting diesel generators.
This technology is particularly transformative in remote, off-grid areas where

access to electricity is limited.

The Future of Solar PV

The rapid advancement of solar photovoltaic technology paints a promising future
for its widespread adoption. As governments and individuals recognize the
environmental and economic benefits of solar energy, the demand for solar PV

systems continues to grow.

The second edition of "Solar Photovoltaics Fundamentals Technologies And
Applications" serves as a valuable resource for professionals, researchers, and
students in the field of renewable energy. By understanding the fundamentals,
latest advancements, and various applications of solar PV, individuals can

contribute to a sustainable and clean energy future.
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Photovoltaics (PV) is a method of generating electrical power by converting solar
radiation into direct current electricity using semiconductors that exhibit the
photovoltaic effect. This book comprehensively covers the fundamentals of,
technologies behind and applications related to solar cells. The text elaborately
explains the role of solar PV in future energy supply, properties of
semiconductors, and fabrication of solar PV modules. Intended for the students of
Energy Science and Engineering, this book is equally beneficial for the

researchers working in the fields of photovoltaic.
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