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DEFINITION

Tidal energy is a form of renewable energy harnessed from the
gravitational forces between the Earth, the moon, and the sun,
causing the rise and fall of tides. This movement of water can
be captured and converted into electricity using various
technologies, such as tidal turbines or tidal barrages.
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ADVANTAGES OF TIDAL ENERGY
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Renewable Source: Tidal energy is a renewable resource, as tides are predictable and occur regularly.

Low Greenhouse Gas Emissions: Tidal power generation typically produces low greenhouse gas

emissions, contributing to cleaner energy production.

Predictability: Tides can be accurately predicted, allowing for efficient energy planning and production

scheduling.

High Energy Density: Tidal energy has a high energy density, meaning that a significant amount of

energy can be harnessed from relatively small tidal movements.

Disadvantages of Tidal Energy:

Location-Specific: Effective tidal energy generation requires specific geographic locations with strong
tidal movements, limiting its applicability globally.

High Initial Costs: The construction of tidal power plants involves high initial capital costs, which may
hinder widespread adoption.

Environmental Impact: Tidal projects can have environmental impacts, such as altered sedimentation
patterns and potential disruption to marine ecosystems.

Intermittency: Tidal energy generation is intermittent and depends on tidal cycles, leading to
fluctuations in power output.

Consideration of these factors is essential in evaluating the overall feasibility and sustainability of tidal
energy projects.
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Electricity Generation: The primary application of tidal energy is the generation of electricity. Tidal power
plants, utilizing the kinetic energy from tidal movements, convert this energy into electrical power.

Grid Integration: Tidal energy can be integrated into existing electrical grids to provide a consistent and
reliable source of renewable energy, contributing to overall energy sustainability.

Remote Power Supply: Tidal energy can be advantageous for supplying power to remote coastal areas,
islands, or communities where traditional energy sources may be limited.

Desalination: Tidal energy can potentially be used to power desalination plants, converting seawater
into freshwater in areas facing water scarcity.

Aguaculture: Tidal energy projects can support sustainable aquaculture practices by providing power
for water circulation, oxygenation, and other necessary processes in aquaculture facilities.

Hydrogen Production: Tidal energy can be integrated into systems that produce hydrogen through
electrolysis, offering a clean energy source for hydrogen production.

Flood Protection: Tidal barrage systems can be designed to help manage and mitigate flood risks by
controlling the flow of tidal waters.

These applications demonstrate the versatility of tidal energy and its potential contribution to both
energy generation and various other sectors.
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“JFUTURE TRENDS

Advanced Technology Integration: Continued research and development in tidal energy should focus on enhancing the efficiency
and reliability of technologies such as tidal turbines and tidal stream generators.

Energy Storage Solutions: Developing effective energy storage systems will be crucial to oddress the intermittent nature of tidal
energy. Advancements in storage technologies can help store excess energy during peak tidal times for use during low tidal periods.

Environmental Impact Mitigation: Future projects should prioritize minimizing envirenmental impact through improved turbine
designs, monitoring systems, and strategies to mitigate potential disruptions to marine ecosystems.

Global Resource Assessment: Conducting thorough global resource assessments will aid in identifying additional suitable locations
for tidal energy projects, expanding the geographic reach of this renewable energy source.

Hybrid Systems: Exploring hybrid systems that combine tidal energy with other renewable sources, such as solar or wind, can create
more reliable and consistent power generation,

Ceommunity Engagement: Involving local communities in the planning and implementation of tidal energy projects can contribute to
social occeptance and sustainable development.

Floating Tidal Platforms: Innovations in floating tidal platforms can open up new possibilities for harnessing tidal energy in locations
with deeper waters, increasing the potential deployment sites,

Tidal Energy in Developing Regions: Focusing on adapting tidal energy technologies for deployment in developing regions can
contribute to addressing energy access challenges and promoting sustainable development.

By pursuing these development ideas, the tidal energy sector can overcome challenges, improve efficiency, and play a more
significant role in the future global energy landscape
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THANK YOU
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