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Description

As the world seeks sustainable energy solutions, photovoltaic cells
have emerged as a game-changing technology. Traditionally used in
solar panels, photovoltaic cells are now finding their way into the field
of textile engineering, blending renewable energy generation with the
functionality and versatility of fabrics. Photovoltaic cells, commonly
known as solar cells, are semiconductor devices that convert sunlight
directly into electrical energy. They are made up of thin layers of
materials, such as silicon, that exhibit the photovoltaic effect [1].
When sunlight strikes the cell, the photons in the light energy knock
electrons loose from the atoms, generating an electric current. The
integration of photovoltaic cells into textiles opens up exciting
possibilities for harnessing solar energy in a more wearable and
accessible manner [2]. Textile engineers have been working on
incorporating photovoltaic cells into fabrics, resulting in the creation
of solar textiles or solar fabrics. These solar textiles feature flexible
photovoltaic cells that are woven or printed onto the fabric, allowing
the textiles to generate electricity from sunlight. The cells can be
seamlessly integrated into various types of fabrics, including clothing,
tents, awnings, and even backpacks. Although photovoltaic is the most
advanced method of producing electricity far from any mains source,
it is limited by ambient light intensity. However, the energy
requirement of portable gadgets has dropped to the point that clothing-
integrated solar cells can now power the majority of mobile
electronics [3, 4].

Benefits

Sustainable energy generation: By incorporating photovoltaic
cells into textiles, can tap into the power of the sun and generate clean,
renewable energy. Solar textiles offer a sustainable alternative to
traditional energy sources, reducing reliance on fossil fuels and
minimizing environmental impact [5].

Mobile and wearable power generation: Photovoltaic cells
integrated into textiles offer the advantage of mobile and wearable
power generation. Users can charge their devices, such as smartphones
or wearables, by simply wearing or carrying solar-powered garments
or accessories [6,7]. This technology provides convenience and
independence, particularly in outdoor or remote environments.

Versatile design and functionality: Solar textiles can be designed
to blend seamlessly with various fabric types and styles, allowing for

versatile applications in fashion, sportswear, and outdoor gear [8]. The
integration of photovoltaic cells does not compromise the fabric's
aesthetics or functionality, enabling the creation of fashionable, high-
performance solar-powered garments.

Applications

Wearable electronics: Solar textiles have shown great potential in
powering wearable electronic devices. For example, smart-watches,
fitness trackers, or health monitoring devices can be charged using
solar-powered textiles, eliminating the need for frequent battery
replacements or recharging [9].

Energy harvesting in outdoor gear: Solar textiles can be
incorporated into outdoor gear, such as backpacks, tents, or camping
gear, to provide a convenient source of power during outdoor
activities. Hikers, campers, or outdoor enthusiasts can rely on solar-
powered textiles to charge their devices or power small appliances
while on the go [10-12].

Building integration: The integration of solar textiles into
architectural elements, such as curtains, blinds, or shading structures,
allows for energy generation in buildings. This can contribute to the
reduction of energy consumption from traditional power sources and
promote sustainable practices in urban environments focused on
improving the efficiency and durability of photovoltaic cells integrated
into textiles engineers are exploring new materials, such as organic or
flexible solar cells, that can withstand the rigors of textile production
and maintain their performance over time.
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