Non-conventional Sources of Energy / renewable energy sources
1. Solar Energy. 
2. Wind Energy. 
3. Biomass / Biogas.
4. [bookmark: _GoBack]Tidal Energy.
5. Wave energy
6. Hydropower.
7. Geothermal Energy.
8. Magneto Hydro Dynamics (MHD),


types of renewable energy sources

1. Solar Energy: Solar energy is derived from the sun's radiation. It is harnessed using photovoltaic (PV) cells to convert sunlight directly into electricity or using solar thermal systems to generate heat for electricity production or heating applications.
2. Wind Energy: Wind energy is generated by harnessing the kinetic energy of the wind with wind turbines. The rotating blades of the turbines drive generators to produce electricity.
3. Hydropower (Hydro Energy): Hydropower utilizes the energy of moving water (rivers, streams, and tides) to turn turbines and generate electricity. It can range from large-scale hydroelectric power plants to smaller run-of-the-river or tidal power installations.
4. Biomass Energy: Biomass energy is produced from organic materials such as wood, agricultural residues, and other biological matter. It can be burned directly for heat and electricity or converted into biofuels like biodiesel and bioethanol.
5. Geothermal Energy: Geothermal energy harnesses the Earth's internal heat from hot rocks and fluids below the surface. It is used for electricity generation through geothermal power plants and for direct heating applications.
6. Ocean Energy: Ocean energy encompasses various technologies that harness the energy of the ocean, such as tidal energy, which utilizes the rise and fall of tides to generate electricity, and wave energy, which converts the motion of ocean waves into usable energy.
7. Hydrogen Fuel: While hydrogen is not a primary energy source like the others mentioned, it can be considered a renewable energy carrier. When produced using renewable electricity through a process called electrolysis, hydrogen can be used as a clean fuel for transportation, industry, and power generation.
8. Biogas: Biogas is produced from the anaerobic digestion of organic matter, such as agricultural waste, sewage, and food waste. It mainly consists of methane and can be used for heating, electricity generation, or as a transportation fuel.
Each of these renewable energy sources has unique characteristics and applications, and they collectively contribute to reducing greenhouse gas emissions, promoting energy sustainability, and diversifying the global energy mix. As technology advances and economies of scale improve, these renewable energy sources are becoming increasingly integral to meeting the world's growing energy demands in a sustainable and environmentally friendly manner.



advantages of renewable energy

1. Climate Change Mitigation: The burning of fossil fuels releases greenhouse gases, primarily carbon dioxide, into the atmosphere, contributing to global warming and climate change. Renewable energy sources produce little to no greenhouse gas emissions, helping to reduce the overall carbon footprint and combat climate change.
2. Sustainable and Inexhaustible: Unlike fossil fuels, which have finite reserves and will eventually deplete, renewable energy sources are abundant and continually replenished. The sun, wind, water, and biomass are all naturally occurring resources that won't run out.
3. Energy Security and Independence: Reliance on renewable energy reduces a country's dependence on imported fossil fuels, enhancing energy security and reducing exposure to international fuel price fluctuations.
4. Low Operating Costs: Once renewable energy systems are in place, their operational costs are generally low. Sunlight, wind, and water are free resources, making ongoing production costs more predictable and stable.
5. Job Creation and Economic Growth: The renewable energy sector has the potential to create numerous jobs, from manufacturing and installation to research and development. As the industry grows, it can stimulate economic growth and investment in related technologies.
6. Improved Air Quality: Renewable energy sources produce little to no air pollutants, such as sulfur dioxide, nitrogen oxides, and particulate matter. Using renewable energy helps to improve air quality and reduces respiratory problems and other health issues associated with pollution.
7. Diversification of Energy Sources: Relying on a diverse mix of renewable energy sources (e.g., solar, wind, hydro, geothermal) enhances energy security and ensures a stable supply of electricity.
8. Less Water Consumption: Many conventional power plants, especially fossil fuel-based ones, require large amounts of water for cooling. In contrast, most renewable energy technologies have minimal water consumption, helping to conserve this precious resource.
9. Community and Distributed Power Generation: Renewable energy technologies, such as rooftop solar panels and small wind turbines, enable decentralized power generation. This empowers individuals, communities, and businesses to produce their own electricity and reduce reliance on centralized power grids.
10. Innovation and Technological Advancements: The development of renewable energy sources encourages innovation and technological advancements in energy storage, efficiency, and integration, which can benefit various sectors beyond energy production.
The Advantages of Renewable Energy Resources
· Less global warming.
· Improved public health.
· Inexhaustible energy.
· Jobs and other economic benefits.
· Stable energy prices.
· Reliability and resilience.


1) A Fuel Supply That Never Runs Out
As the name suggests, renewable energy is created from sources that naturally replenish themselves – such as sunlight, wind, water, biomass, and even geothermal (underground) heat.
Unlike the mining of coal, oil, and natural gas – which requires extensive networks of heavy machinery, processing stations, pipelines, and transportation – renewables convert natural resources directly into electricity. And while many fossil fuels are becoming harder and more expensive to source – resulting in the destruction of natural habitats and significant financial losses –  renewable energy never runs out.

2) Zero Carbon Emissions
Perhaps the most significant benefit of renewable energy is that there are no greenhouse gasses or other pollutants created during the process. Whereas coal power plants create around 2.2 pounds of CO2 for every kilowatt-hour of electricity – solar panels and wind turbines create none at all.
As we race to decarbonize our world and embrace energy sources that don’t contribute to global warming, renewables are helping to provide us with emission-free energy, heat, cars, and even air travel.
3) Cleaner Air and Water
Burning fossil fuels to generate electricity does far more than warm the climate; it also contaminates the air we breathe and the water we drink.
Coal power stations, for example, release high volumes of carbon dioxide (CO2) and nitrous oxide (N2O) directly into the atmosphere – two of the most potent greenhouse gasses. But in addition, they also emit mercury, lead, sulfur dioxide, particulates, and dangerous metals – which can cause a host of health problems ranging from breathing difficulties to premature death. Fossil fuel electricity can also contaminate waterways, both from air pollution that falls to the ground during rain, and waste materials created during the production process.
On the other hand, renewable energy creates no pollution, waste, or contamination risks to air and water. And while the COVID-19 lockdowns gave us a glimpse of clear skies in major cities all over the world, renewable energy has the potential to make clean air the new normal.
4) A Cheaper Form of Electricity
With the rapid growth of renewable energy over the last ten years, solar and wind power are now the cheapest sources of electricity in many parts of the world. In the United Arab Emirates – an area well-known for its abundant land and sunny weather – a new sun farm recently secured the world’s lowest price of solar energy at just 1.35c per kilowatt-hour.
The dramatic decline in solar and wind costs has even led to many fossil fuel multinationals – including the six major oil companies – to focus on renewable energy investment instead. And whereas green energy was once a “clean-but-expensive” alternative – it’s now helping to reduce energy bills for people all over the world.
5) Renewable Energy Creates New Jobs
With an increasing focus on global warming and many governments setting ambitious carbon-reduction goals, one of the surprising renewable energy advantages is that it has quickly become a major source of new job growth.
In America, renewables now employ three times as many people as fossil-fuels, and the Bureau of Statistics predicts that wind turbine technicians and solar panel installers will be some of the fastest-growing jobs over the next decade. And in addition to keeping millions of people in work over extended periods – many renewable energy jobs also pay above-average wages.
The Disadvantages of Renewable Energy
1) Higher Capital Costs
While renewable energy systems need no fuel and can deliver substantial long-term savings, their up-front costs can still be prohibitive. For example, installing a solar system on your home may cost $10,000 – $20,000, and despite your desire to power your house with renewable energy, the price tag may push it out of reach.
On a larger scale, wind farms, solar parks, and hydropower stations require significant investment, land, and electrical infrastructure, resulting in some projects being delayed, altered, or even canceled.
Thankfully, renewable energy sources such as solar panels and wind turbines have continued to fall in cost due to growing economies of scale, improved manufacturing, and the popularity of renewable energy certificates.
2) Electricity Production Can Be Unreliable
Renewable energy systems rely on natural resources such as sunlight, wind, and water, and therefore, their electricity generation can be as unpredictable as the weather. Solar panels lose efficiency on cloudy days, wind turbines aren’t effective in calm weather, and hydropower systems need consistent snow and rainfall to maintain reliable production.
At the same time, when renewable systems produce too much energy, they risk overloading the grid and causing major problems for network operators. Australia, the country with the most solar panels per capita, is considering new export measures to prevent too much solar power from entering the grid on sunny days – and even charging system owners to do so.
One of the advantages of non-renewable energy – such as the output from a coal power station – is a consistent flow of energy that can be ramped up and down. But the intermittency of renewables, combined with their accelerating deployment, requires many expensive infrastructure upgrades to maintain reliable supply – which are ultimately paid for by the end-users.
3) Energy Storage Is a Challenge
Due to the intermittent nature of renewables, they need forms of energy storage to capture and release electricity in a consistent and controlled way.
Utility-scale batteries have gained significant momentum in recent years, such as the world’s largest system that recently came online in California. However, despite falling costs, storage technology is still relatively expensive and there are some lingering questions regarding its reliability and lifespan.
Thankfully, many of the existing systems in operation are generating promising results. Tesla’s “big battery” in South Australia – the largest of its kind when built – has delivered significant savings to local customers while keeping the lights on during grid interruptions. And with the accelerating growth of renewables all over the world, it seems that large-scale energy storage is set to follow a similar path.
4) It’s Impacted by Environmental Conditions
The efficiency of renewable energy systems also depends on their location and surrounding environment. For example, wind turbines are only effective in large, open areas with strong and consistent wind, which limits their viability to specific regions.
And while solar panels generate some electricity even on cloudy days, they are most productive in locations with consistently bright and sunny climates. In America, a solar system in Nevada is significantly more efficient than one in Minnesota, meaning that areas with fewer sunlight hours need more panels to generate the same amount of power.
5) Renewables Still Have a Carbon Footprint
While solar panels and wind turbines produce no carbon emissions as they make energy – their manufacturing, transport, and installation still creates a carbon footprint. Renewable energy components are typically made in large factories that consume high amounts of electricity, in addition to the diesel and gasoline vehicles needed for their transport and installation.
There are, however, two important points to note:
· Unlike fossil fuel systems, renewables have an “energy payback period”, which is the amount of time needed to produce the same amount of electricity used in their life cycle. Solar panels generally recoup their embodied energy within 1-3 years, while a large wind turbine can eliminate its carbon footprint within just six months.
· As we deploy more renewables, electric vehicles become more common, and the percentage of clean energy in the grid increases, the carbon footprint of manufacturing renewable energy components will continue to shrink.
Thankfully, there’s also growing emphasis on recycling solar panels and wind turbines in an effort to minimize waste, save energy, and reduce the demand for raw materials.
Solar Electricity
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The electricity produced by direct hitting of sunlight on photo – voltaic cells, is called solar electricity.
Solar Electricity
When sunlight strikes on photo-voltaic solar cells, solar electricity is produced. That is why this is also referred to as Photo Voltaic Solar, or PV Solar.
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Principles of Solar Electricity
Generation of electricity by using solar energy depends on the photo voltaic effect. In photo voltaic effect, semiconductor p n junction produces electric potentia when it is exposed to sunlight. For that purpose, we make n type semiconductor layer of the junction very thin. It is less than 1 µm thick. The top layer is n layer. We generally refer it as emitter of the cell.
The bottom layer is p type semiconductor layer and it is much thicker than top n layer. It may be more than 100 µm thick. We call this bottom layer as base of the cell. The depletion region is created at the junction of these two layers due to immobile ions.

When sunlight strikes on the cell, it easily reaches up to p n junction. The p n junction absorbs the photons of sunlight ray and consequently, produces electrons holes pairs in the junction. Actually, the energy associated with photon excites the valence electrons of the semiconductor atoms and hence the electrons jump to the conduction band from valence band leaving a hole behind each.

The free electrons, find themselves in the depletion region will easily pass to the top n layer because of attraction force positive ions in the depletion region. In the same way the holes find themselves in the depletion region will easily pass to the bottom p layer because of attraction force of negative ions in the depletion region. This phenomenon creates a charge difference between the layers and resulting to a tiny potential difference between them.

The unit of such combination of n type and p type semiconductor materials for producing electric potential difference in sunlight is called solar cell. Silicon is normally used as the semiconductor material for producing such solar cell.
Conductive metal strips attached to the cells take the solar cell or photo voltaic cell is not capable of producing desired electricity instead it produces very tiny amount of electricity. Hence for extracting the desired level of electricity required numbers of such cells are connected together in both parallel and series to form a solar module or photo voltaic module. Actually, only sunlight is not the factor. The main factor is light or beam of photons to produce electricity in the solar cell. Hence a solar cell can also work in cloudy weather as well as in moonlight but then electricity production rate becomes law as it depends upon the intensity of incident light ray.

Application of Solar Electricity
Solar electric power generation system is useful for producing moderate amount of power. The system works as long as there is a good intensity of natural sunlight. The place where solar modules are installed should be free from obstacles such as trees and buildings otherwise there will be the shade on the solar panel which affects the performance of the system. It is a general view that solar electricity is an impractical alternative of the conventional source of electricity and should be used when there is no traditional alternative of the conventional source of electricity available. But this is not the actual case. Often it seems that solar electricity is more money saving alternative than other traditional alternatives of conventional electricity.

For examples : – It is always economical to install a solar light or a solar power source where it is difficult and costly to get point from local electric supply authority such as in remote garden, shed or garage where standard electric supply point is not available. The solar electricity system is more reliable and uninterrupted as it does not suffer from unwanted power cut from an electric supply company. For constructing a mobile electric power source, for moderate power requirements, the solar module is a good choice. It can be useful whilst camping, working on outdoor sites. It is most effective means of creating green energy for our own purpose and may be for selling surplus energy to customers but for producing electricity in commercial scale the investment and volume of the system become large enough.
In that case area of the project will be much larger than conventional one. Although for running few lights and low-power electrical gadgets such as laptop computer, portable sized television, mini fridge etc solar electricity system is quite suitable provided there is sufficient free space on ground or on the roof top for installing solar panels. But it is not at all economical to run high-power consuming electric pieces of equipment like high-speed fans, heaters, washing machines, air conditioners and power tools with the help of solar electricity as the cost of production such high energy is quite higher that it is expected. Moreover, there may be the lack of space availability in your premises for installation of a large solar panel.
Ideal uses of low-cost solar panels are charging batteries in caravans and recreational vehicles or on boats when these are not in movement provided there should be trickle charging facility from dynamo during movement of these vehicles.
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