A brief look into current affairs surrounding the production of electricity and an indepth analysis specifically in relation to solar energy 
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In this report I am going to take a brief look at current affairs surrounding the production of electricity in the UK and EU. Currently as a nation the uk generates most of its energy from non renuable sources and the same can be said for the EU. There are many issues surrounding these choices and in this report I am going to discus what they are, stating how I believe things will change as we become evermore socially aware of the nessesety of taking better care of the plaet we live on. In addition to, I will be taking an indepth analysis on solar energy and how it can be accessed by the general consumer in 2018. Finally stating why I believe, organic solar cells should be at the forefront in the generation of electricity from renewable sources, in the future. 

The producticon of electricity currently 

The generation of electricity in the UK sees a collective of different suppliers, each contributing a percentage to meet the overall demand. Electricity can be generated in several ways but most commonly the demand is met by fossil fuels, nuclear, renewable energy and finally imports. With such reliance on the demand being met it is crucial that several fuel sources and technologies are utilised to secure a constant flow and prevent being reliant on one source of energy.  (Energy-uk.org.uk, 2018)

The largest percentage of electricity is generated by burning fossil fuels.  The first on the list is natural gas (42% in 2016) then followed by coal (9% in 2016) and finally a small demand (3.1% in 2016) is met by other fuels. The main variance year on year is due to price, where different suppliers are flexible with their fuel choice depending on fuel prices. 
Following fossil fuels, 21% of the UK’s electricity is provided by nuclear power plants. Nuclear reactors split uranium atoms in a process known as fusion to create heat which is then converted into electricity. Over the next decade the nuclear energy supply is subject to change, as the majority of UK’s nuclear power stations are gradually due to close. Plans are in place to allow for a new generation of reactors to be built, but this will depend on the amount of investment available. Currently four reactor designs are being considered but plans are yet to be finalised. (Namrc.co.uk, 2018)

Nearer the bottom of the list comes renewable energy sources. The premise of renewable energy is using natural energy to generate electricity. The sources of fuel that come under this category widely vary but include wind, wave marine, hydro, biomass and solar. The renewable electricity generation for 2016 totalled 24.5% but with plans for new EU targets to be met my 2020, this number is likely to have risen and continue to rise to exceed 30% of electricity supply in total. 

Lastly to make up the remainder of the demand, the UK relies on imports of electricity from a few EU nations. To enable this, they use interconnection cabling to connect the UK’s electricity network with systems in France, the Netherlands and Ireland. That makes up the remaining 5.8% for 2016 not including exports to Ireland. 

Why must we become renewable

On analysis of these statistics in the UK we are heavily reliant on the combustion of fossil fuels to provide the national grid with sufficient electricity. So, what exactly is a fossil fuel? On a molecular level, fossil fuels are known as hydrocarbons. Predominantly they come in the form of gas oil or coal and have been used globally throughout history to enable large scale industrial development. Forming over millions of years from the decomposition of dead organisms, deposits of fossil fuels can be found underground. We are all aware that fossil fuels are in limited supply. This is because they take so long to form and are currently being used at a rate that far exceeds the natural production. Furthermore, there are potentially much larger issues surrounding combustion of fossil fuels. In the process, emissions are released into the atmosphere having a massive negative effect on our planet in several ways. The most predominant issue that concerns professionals at this present time, is the large amount of carbon dioxide released during combustion. (Mau and Leonard, 2010)
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Figure 1 – the greenhouse effect (Gilles, 2018)

CO2 comes under the category of greenhouse gasses and is a major contributor to global warming. These issues leave mankind with troubling problems that need to be addressed as we move forward in the 21st century.  

For these reasons it is vital that a shift is made towards greener renewable energies and examples of this being solar, wind or hydro-electric. Research in these areas is critical to allow these technologies to become more efficient and economically viable.

Why solar energy? 

As previously stated there are several ways which electricity can be generated from renewable sources. Each have their advantages and disadvantages but with the current technology of today, no one renewable source can solve the problems facing the electrical generation industry. Having said that one source, being the sun, could potentially be at the forefront in the production of clean electricity as it holds several logistical advantages over other renewables as stated below. The first being that unlike alternative sources of renewable energy, solar is the most accessible to the everyday consumer. Wind turbines can be very intrusive machines, with blades that span to +30m. Hydroelectric requires the use of a damn, also tidal requiring access to the sea. Whereas solar can be accessed anywhere in the path of sun light. (Greenmatch.co.uk, 2018)

A look into solar pannels and inorganic cells 

Made up of many units called photovoltaic cells, when linked together they form what is know as a solar panel. Solar panels wok by allowing particles of light known as photons, to generate a flow of electricity by the process of knocking electrons free from atoms in a mid layer of the cells. The cells are known as photovoltaic as this is the phase given to the conversion of sunlight to electricity. Looking at the cells simply by their structure they can be imagined as a sandwich, with two slices of semi-conductve material, most commonly silicon. For these cells to operate, a magnetic field must be established, which is achieved by means of separating opposite charges. To achieve this a process known as to “dope” the silicon with other materials creating the two separate sides, subequentally leaving one negatively charged and one positively charged side. Currently inorganic cells have effiency ratigs of up to 30% depending on maufactures, also cost is relative to effiency.
Other components of the cells then turn the electrons into usable power which is finally transferred to wires. From that point the electrons flow like any other source of electricity. Other types of solar power technology do exist and include solar thermal and concentrated solar power (CSP). Each operates in a different way but all harness energy from sunlight to either directly create electricity or heat air or water. 
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Figure 2 - Inorganic Solar Cell (Science, 2018)

The cells of most common solar panels are known as inorganic as they are mainly composed of silicon. This material is used as it can be easily processed to create the necessary designs of the cells, it is a good conductor and absorbs light in the right optical range. The downsides to silicon is that it is a non-environmentally friendly material and therefore can be toxic to the environment in the afterlife of solar panels, due to its inability to decompose. 

organic solar cells

In contrast to inorganic cells come organic cells. Research into organic photovoltaics requires contributions of several personnel in a range of fields including chemistry, quantum chemistry, engineering and physics. This partnership in the combination of academia and industry has made it possible that complete organic photovoltaic systems can be produced. Applications of this can be seen in projects such as the Smart Forvision car in collaberation with the chemical company BASF.  This company used their invention of Dye glass cells that convert light into electricity, as seen on the roof of the smart car to aid the conceptual design. The cells can be produced cheaply and come in a range of colors, but the perfect cell would be black as this would absorb the most visible light. 
[image: Image result for smart forvision]
Figure 3 – Forvision car by Smart  (Feel Desain, 2018)

[image: https://cdn.triplepundit.com/wp-content/uploads/2017/03/EU-renewables-wind-solar-energy.png]The main difference of solar cells based on inorganic materials such as silicon is that instead for organic cells different materials are used. The use of either dye glass, achieved by dipping the glass in a liquid resulting in the formation of a titanium dioxide layer or cells that are printed in layers of organic material can be used for photovoltaics. Organic solar cells are not yet at the level of existing technologies, but researchers are working hard to change this. Furthermore, they predict that once organic cells reach the same levels of non-organic in areas such as efficacy they will not only be produced more sustainably but also at much lower costs. 
(Engineer, 2018)

Solar energy currently

Throughout Europe over the past 20 years the production of energy through renewable sources has grown substantially. In 2004 it was measured that 8.5% of total energy came from renewable sources, but by 2016 this number saw an increase of almost double to just under 17%. Improvements were mainly due to targets set by EU officials that meant nations had legally binding contracts that outlined the increase in share of energy production through renewable sources. The European union’s goal for 2020 is to have a minimum of 20% total energy production coming from renewable sources, having set each member state their own individual tagets, proportional to their current energy production rates. 

The primary production of renewable energy in Europe came from the combusition of wood and other solid biofuels, followed by hydropower, wind and solar. As a whole although it can be said that the production of energy from renewables is relatively low, the industry has seen a rapid expansion in the output from both wind an solar. 

As imminent technology advancements are made, moving forward the growth of electricity produced will only increase. With not only efficiency rates due to rise, but also the cost of production to fall, this can only mean the increase of commercially available solar panels. Seen in the data presented by Eurostat for 2016, general solar power 2.5 TWh, saw an increases to levels of 110.8 TWh, thus in 2008 overtaking geothermal energy. The ten-year period from 2006 – 2016 saw the increase of solar power contribution go from 0.3% to 11.6% overall looking at electricity production from renewables. 

Figure 4 – European Renewable Energy Share and Targets (Ec.europa.eu, 2018) 

Compared to other renewable energy technologies the overall operating and maintenance costs for solar energy conversion to electricity, is extremely low. This is a considerable advantage when it comes to the use of this technology further magnified by the fact that Solar panels can be fitted to any roof or open space. The main advantage other technologies have over solar is their ability to produce higher quantities of energy. Therefore, the research that is currently taking place into efficacy rates is going to be extremely useful if solar is going to be a serious competitor in the overall production of electricity in countries such as the UK. 

Currently there are companies already out there such as tesla who are pushing the boundaries when it comes to solar technology. With the roof tiles by tesla due to be available in the UK this year, it is now becoming easier than ever to access solar energy at home for an affordable price. The tiles have been designed to incorporate the normal look of roof tiles with the added technology of photovoltaic cells. According to their designer Elon Musk, the combination of the tiles and a battery pack, the average person will be able store enough electricity to power a four-bedroom home, daily. 

[image: Image result for tesla tiles and battery]

Figure 5 – tesla roof tile designs available 2018 (Penciljazz.com, 2018)

Conclusion

In conclusion I would predict that with advances in the technology of organic solar cells we are due to see wide spread avalability of solar energy for the everyday consumer. Whether that comes in the form of roof top housing solar pannals, the inrease of solar farming or the release of new tchnologies for the charging of everyday products. The future for solar is an exciting and prosporous one. It is important to now maintain the level of research that are currently being done into photovoltaics so that engineers, designers, chemists and phisisits can pull together and create a sustainable future that we can all be proud of. It is also crusial that we murge what is avalable to the market today with organic thechnology. This is essential we learn from the mistakes of the past with regards to non enviromentally friendly products, to not leave behind a trail of mishaps for future genertions to clean up.
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