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         Project Necessity: 
In recent centuries, growing global energy demand has pushed up global oil prices, increased local pollutants from 

fossil fuel consumption, and increasing greenhouse gas emissions, resulting in climate change and aggravation. In the 

last 15 years, all renewable energy sources have grown significantly in many end-use sectors. At the end of 2017, 

1.8% of the world's electricity was supplied by photovoltaic panels, which means that the cumulative capacity of 

installed photovoltaic panels has reached 402 GW by the end of this year. In order to meet a significant portion of 

global energy demand by 2050, the installed capacity of solar photovoltaic panels must reach at least 5 TW. However, 

all available photovoltaic technologies suffer from limited material resources, and this is likely to limit their future 

role in permeable-scale applications.  Therefore, it is necessary to review new solar technologies for further studies. 

          Project Goals: 

An overview of the potential of a number of new solar-based systems in the fields of electricity, water and energy. 

          Abstract: 

Given the technological and economic trends, it seems that the extraction of solar energy will be a leader in the field 

of renewable energy. After the extraction of solar energy, its radiant energy is converted into electricity, heat and 

solar fuel, which will be used in the fields of electricity, energy and water. Leading researchers around the world are 

looking for new ways to extract solar energy and improve its conversion efficiency. 



Solar evaporation is an ancient technology that has attracted great attention due to the abundance of solar energy, 

water resources, and significant conversion efficiency that has been made possible by photothermal materials, heat 

management, and layered heating system designs in recent years. Solar evaporation is an attractive technology that 

combines two abundant resources on Earth: solar energy and water. This technology has various applications in 

electricity generation, polluted water treatment, desalination, steam sterilization and fuel production. Traditional 

approaches to solar evaporation generally heat all the water in the system tank, resulting in a thermal efficiency of 

only about 40%. Recent advances in layered solar evaporation have allowed the air-liquid surface to heat up instead 

of the water mass, resulting in up to 90% heat efficiency at low pleasant concentrations, made possible by the rapid 

development of new photothermal materials and the engineering of photothermal instruments. The production of 

steam and clean water from wastewater and seawater is one of the basic applications of the solar evaporation 

technique, which is one of the most promising green and sustainable solutions to global challenges. 

One of the challenges of renewable energy sources and other alternative renewable energy sources (such as wind) is 

how to store energy. For solar energy to become a practical and extensive component of our energy portfolio, new 

technologies are critical to storing it so that solar energy is available when sunlight is low or not. Solar fuels meet this 

challenge because solar energy is stored in the chemical bonds of the fuels. The second challenge for renewable 

energy sources is the transfer of energy from where it is needed. Solar fuels are easily transported using distribution 

networks on roads, railways or the sea. Solar fuels can also be combined with fuel cell technologies, which convert 

fuel into electricity to make a small building or community. 

Solar fuel, especially through the use of solar thermal technologies, can be widely used in the oil industry and the 

Iranian energy industry in general. Today, in our oil industry, methane reforming, which is a fossil fuel, is used to 

produce hydrogen, which is achieved at a temperature of 700 to 900 degrees Celsius in the presence of a catalyst. 

Now, if with solar thermal technologies, the heat required for this process or the same enthalpy required to perform 

this conversion is provided and causes the conversion of natural gas to carbon monoxide and hydrogen (synthesized 

gas), we will use a solar fuel and in downstream processes It will be widely used. 

Implementing solar layer evaporation processes requires research and development at both the material and systems 

levels to make it commercially viable. Solar thermal to high-efficiency, inexpensive, lightweight, and durable thermal 

water supply materials and floating insulation materials that are commercially available and can be produced at low 

cost should be identified. Successful desalination and power generation technologies through salinity are necessary 

to prevent salt deposition. At the system level it is valuable to integrate solar layer evaporation systems with 

commercial solar systems to directly heat and thermochemical cycles for chemical production away from Move the 

network. Although more research and development is needed, the benefits of local evaporation designs evaporate 

solar layers and not only accelerate the use of solar energy, but also inspire other energy processes that do not currently 

work with solar energy. 



 

Another important research topic is the study of new strategies that can use solar layer evaporation with other solar-

thermal or solar-chemical processes for all combinations of solar chemicals, manufacturing materials and industrial 

processes such as distillation and sterilization. For these processes, which are sensitive to the distribution of solar 

photons. Spectral separation technologies and optical fiber light guide Techniques used in other areas of solar energy 

cultivation can be applied to these systems. Integration of energy storage technologies Thermal solar to layered solar 

evaporation systems can solve the problem of climate-dependent solar radiation. 

          Steps and Methodologies: 

A) Defining the types of new solar energy extraction systems, including solar evaporation, solar fuel, organic 

photovoltaics, and reviewing the literature on articles and articles and research conducted in Iran and abroad. B) 

Investigating the applications of modern solar energy extraction systems mentioned and creating a common chapter 

of its applications with other methods with the approach of technology development in Iran. 

          Main Results (technical outputs, patents, papers, books, reports, etc.):  

             Technical report. 


