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Abstract
One of the most important renewable and green energy sources, solar energy is a technology that is kind to the environment, a reliable source of electricity. It contributes significantly to finding energy solutions for sustainable development. As a result, the enormous amount of solar energy that may be produced each day makes it a particularly appealing resource for producing power. To meet our energy needs, both technologies—solar photo-voltaic and applications of concentrated solar power—are constantly being improved. Therefore, in the same context, a high installed capacity of solar energy applications promotes the energy sector and meets the employment market to acquire enough development. This essay highlights the employment possibilities of renewable energy and discusses how solar energy applications contribute to sustainable development. As a result, it offers perspectives and analysis on the sustainability of solar energy, including environmental and economic development. Additionally, it has been noted how solar energy applications contribute to sustainable development by meeting energy needs, generating employment possibilities, and improving environmental protection. Last but not least, a view of future progress in this field is provided by the implementation of solar energy technology in the energy industry.
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Introduction
Energy is a necessity for the survival and development of human communities. Consequently, as human civilization has developed, the demand for energy has gradually grown. Energy demands have also increased over the past few decades as a result of the world's population's fast growth and its reliance on technology advancements. Additionally, green technology sources are crucial for delivering energy supplies in a sustainable manner, particularly for reducing climate change [1-3]. Demand for cleaner energy sources has increased over the last few decades. Based on it, decision-makers from all nations have developed long-term strategies that rely on renewable energy sources. Because of this, such programs lessen reliance on conventional energy sources and replace them with alternative energy technology. As a result, the global world is beginning to rely less on conventional fossil fuels as a source of energy and move toward using sustainable energy sources [5, 6].
Interestingly, renewable energy should play a crucial part in the future of global energy. At the moment, fossil fuels are still the predominant source of large-scale energy and will stay so for the next few decades. More sustainable energy sources are being included into the global energy system [4,5]. Solar energy is produced by absorbing the Sun's heat and light. Solar energy is the name for energy that comes from the Sun. There are many methods to make use of this plentiful resource thanks to technology. Because it doesn't release greenhouse emissions, it is regarded as a green technology. Solar energy is widely accessible and has been used for a long time as a source of heat and electricity. Solar power, Solar radiation with the potential to generate heat, energy, or chemical reactions. Solar radiation is captured and transferred as heat to a carrier fluid using solar collectors, such as those used for solar water heating. After then, it can be heated. Through the photovoltaic effect, solar cells convert solar energy directly into electricity. Solar energy is limitless and non-polluting, but the process of turning light into power is inherently inefficient. Solar energy is anticipated to gain popularity as a sustainable energy source and a valuable weapon in the fight against anthropogenic global warming in the twenty-first century. The benefits of solar energy technology are therefore, based on the information provided above, a renewable and clean energy source that is abundant, less expenses, fewer maintenance, and environmental friendliness, to name a few. It is crucial for academics, engineers, and customers alike that solar energy applications are highlighted in this study in order to ensure sustainable development. Our main goal is to increase public knowledge of solar energy usage in daily life and to spread this culture because it is the greatest option going forward.


Solar energy capture: Flat-plate collectors are the most popular tools used to capture solar energy and transform it into thermal energy. Solar ponds, saltwater bodies intended to capture and store solar energy, are another source of thermal energy conversion. Solar energy can also be used to cook food in specially constructed solar ovens, which typically focus sunlight from a vast area to a central point. Solar energy can also be transformed directly into electricity via photovoltaic or solar cells.


Solar Energy Types
Depending on how it is transformed and the sort of energy it produces, solar energy can be divided into two types. The conversion processes for solar thermal energy, photovoltaic solar power, and concentrating solar power include passive and active solar energy.
    The term "passive solar energy" describes the process of storing solar energy without the use of any machinery.
    Mechanical devices are used by active solar energy to gather, store, and distribute energy.
    Solar energy is transformed into heat to produce solar thermal energy.
    The energy produced by transforming solar energy into electricity is known as photovoltaic solar power.
    Solar electricity is produced by concentrating solar energy, a type of thermal energy.

Sustainable Solar Power
Sustainable development, in the words of the UN, is "development that meets the needs of the present without compromising the ability of future generations to meet their own needs." Because solar energy may be used continuously without affecting its supply in the future, it embodies this generally accepted concept of sustainability. The sun is the most significant source of renewable energy, according to the majority of specialists.
Solar Energy Uses
· Water heating: Solar energy replaces gas and electric heaters since it is 15–30% more efficient.
· Swimming pool heating: To keep the pool heated, solar blankets are utilized. The water can also be kept heated by utilizing a solar water heater.
· Solar cookers are used to prepare food for consumption. Food is heated, cooked, and pasteurized using solar energy. A solar cooker has a raised heat sink so that food cooks properly when placed inside.
· Renewable: Contrary to non-renewable energy sources like fossil fuels, which have a limited supply, solar energy is seen as a renewable resource. Even if the Earth's population continues to increase and its energy consumption increases, there will still be more than enough solar power to meet all of the planet's energy needs, making it a crucial part of the fight against climate change.
· Non-Polluting: Solar energy also reflects sustainability ideals because it does not contribute to pollution like fossil fuels do when they are used. Solar panels produce only clean electrical energy as they idlely sit on rooftops or in vast solar arrays, emitting no waste materials, noise, or any other outputs.
Benefits of solar energy 
· Clean: Since it doesn't emit carbon dioxide like fossil fuels do, which is one of the factors contributing to global warming; it is regarded as the cleanest kind of energy.
· Renewable: As long as the sun is present, there will be plenty of energy on earth.
· Reliable: There is no unreliability because the energy can be stored in the batteries.
· Cost savings on utilities.
· Free energy because it is easily captured.
Solar energy's drawbacks:
· Production is lower in the winter and on overcast days.
· Both the original cost of the components and the installation are pricey.
· More space is being consumed.

3. SOLAR ENERGY'S CONTRIBUTION TO SUSTAINABLE DEVELOPMENT
The definition of sustainable energy development is the growth of the energy sector in terms of energy production, distribution, and use that is based on sustainability principles [6]. Environmental effects from energy systems will be felt in both industrialized and emerging nations. In order to maximize efficiency and lower emissions, the global sustainable energy system must be developed [7].
The economic viewpoint serves as the foundation for the sustainable development scenario. Additionally, it looks at the actions that must be taken to achieve common long-term climate benefit, clean air, and energy access goals. The IEA's sustainable recovery plan, which aims to foster economies and employment by creating a cleaner and more dependable energy infrastructure, is the foundation for the short-term details [8]. Utilizing renewable energy applications, smart grid technology, energy security, energy pricing, and having a strong energy policy are other aspects of sustainable development 
4. APPLICATION OF SOLAR ENERGY

1. Sun-powered water heating
Traditional water heaters are increasingly being replaced by environmentally friendly solar water heaters. Direct circulation systems and indirect circulation systems are both active water systems in solar water heating. A chapter alternative for solar water heating's passive water systems uses thermo siphon and integral collector-storage systems. Additionally, hotels, hospitals, guest houses, and other buildings frequently use solar water heaters. 
2. Building Solar Heating
Whether or not a huge building needs heat in its interior spaces will determine whether or not it has to be space heated. Solar heating must be provided via fans, ducts, radiators, or some other means for buildings that have heat. Use an exterior, insulated water tank as the heat source for structures that don't require heating.
3. Solar-distillation
Saline water must be exposed to enough sunshine for the solar-distillation process to produce distilled water. When solar radiation is converted to heat, it produces purified water that can be used as a cooling agent. In other electrical sources, distilled water is typically expensive, but solar distillation lowers the cost of this kind of electrical energy.
4. Solar-pumping
Water is used in solar pumping to boost irrigation and power. The harvest and warmer months, when crops need more water, are when this solar energy use is most effective. 
5. Using Solar Energy for Agriculture
Improved airflow and fruit quality, protection from strong sunshine and reduced moisture are all benefits of using solar energy to dry agricultural and animal products.
6. Solar heaters
Extremely high temperatures are required for solar furnace operation. This technology uses revolving, tilted mirrors to produce a lot of heat from solar light.
7. Solar-powered cooking
Solar cooking is becoming more essential as the energy market continues to be vulnerable to supply-side threats. Coal, kerosene, and cooking gas are unfortunately fairly scarce. Through an airtight box, the flat plate solar cooker prevents convectional heat loss.Solar cooking has the advantage of low maintenance expenses, but it cannot be used to cook food in erratic weather or at night.

8. Solar-powered electricity production
Direct sunlight is used to produce power through photovoltaic (PV) cells. Solar electric power generation has a number of advantages over conventional power sources, including dependability, low maintenance requirements, durability, and environmental friendliness.The most advantageous uses of solar electric power generation include public transit, business grid power systems, and irrigation.
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9. Thermal Solar Power Generation
A technique for converting sun energy into electricity is called solar thermal power generation. By heating fluids through a turbine and creating steam, it stores thermal energy in order to produce electricity. The most prevalent bodies of water that store thermal energy from solar radiation are ponds.Solar ponds use simmering liquids to produce power while providing excellent industrial and area heating.
10. Solar Greenhouses
Solar greenhouses bring in CO2 positive air to protect plants from hazardous outside factors. The greenhouse's roof is made of glass or plastic, which helps to regulate the temperature inside and give plants the perfect conditions for growth all year round. 
11. Solar-powered outdoor lighting
Additionally, solar lighting systems are capable of producing enough electricity for outside landscapes. Each solar outdoor lighting system includes a rechargeable battery so that it may work all night long.
12. Solar Applications ingenuity
There are many inventive solar applications to take into consideration applying in daily life, in addition to the conventional solar energy applications we stated. We are beginning to see how these enhanced materials may benefit our lives as more solar advancements enter the market.
13. Solar textiles
Various textiles and electronics now have flexible solar panels for extra warmth, which is an intriguing fashion advancement. Solar textiles can be sewed into heavy winter coats, scarves, and sweaters. Portable gadgets are also powered by solar textiles.

14. Sun Skins
Customizable patterns known as solar skins conceal solar panel systems. Solar skins can display an advertisement or any other bespoke picture of your choice onto the solar panels, giving them a different appearance from conventional solar panels on your roof.
15. Sun Roads
Solar-powered roadways can be used for a variety of purposes because they produce clean energy for a wider market. Solar highways run at night and lessen hazardous aspects in erratic weather, such as snow and ice on the road. Solar-powered highways are already being investigated by numerous transportation businesses as a potential energy source for our requirements.
16. Solar Farms on the Water
Floating solar farms, also known as floatovoltaics, are used to produce energy efficiently on a vast scale. By obstructing direct sunlight and lessening frequent air circulation, this invention decreases water evaporation. By producing more power and cooling the water, additional floating solar farms could help reduce the cost of water treatment.
17. Sun Storage
The invention we require to store electricity on a broader power grid may be solar storage. Systems that use molten salt storage technology are a very creative way to generate heat from molten salt.
18. Noise-reducing solar barriers (PVNB)
Inconvenient traffic noise from crowded areas is reduced using PV solar noise barriers. PV solar noise barriers are already being built in several locations since they are affordable and sustainable.
19. The Sun at Night
[bookmark: _GoBack]Due to their need on direct sunshine, solar panels cannot function at night. However, work is currently being done on a new solar panel. An enormous advance for the energy sector, this nighttime solar panel stores energy during the day using infrared light and runs a massive power grid at night.
20. Lightweight Solar Power
Portable solar PV chargers are convenient, eco-friendly, and can quickly recharge a variety of electrical gadgets.

Conclusions
The importance of developing sustainable energy sources is highlighted in this chapter. Solar energy would provide various social, environmental, and economic benefits while helping to stabilize energy prices. The fact that solar energy helps to achieve sustainable development by supplying energy needs, generating jobs, and preserving the environment is evidence of this. Therefore, it is important to look into a crucial aspect of long-term sustainability.
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