	RENEWABLE ENERGY-SOLAR PANELS
	1


PAGE  
3
RENEWABLE ENERGY-SOLAR PANELS








Renewable Energy-Solar Panels
Ali Jamali-laleh (215372261)
York University

LETTER OF TRANSMITTAL
York university
Ali Jamali
Feb 26, 2019
Faculty of engineering

400 Baywater Blvd,
Corpus, Ontario

Dear Arman shaeri
I hereby submit the technical report on the topic of Renewable Energy Solar-Panels. The content of the report includes the research question and its justification for further research regarding the subject. The research question focuses on the various available renewable energy solar-cells in the market. The devices are monocrystalline, polycrystalline, and thin film-cell. The objective is to unearth the finest and most commendable to consumers among them.

The outcome is that among the three primary ones in the market, monocrystalline have myriad pros with limited cons in comparison to polycrystalline and thin film solar panels.  For example, it has a high capacity to produce solar energy while occupying limited space. Further, it has a long lifespan with a warranty for twenty-five years. The second best is polycrystalline with a considerable capability to operate in low light conditions. Also, it produces high energy for consumption and has a long warranty as well. The last among the list is thin film-cell with the lowest capacity in the production of energy. Also, it has the least warranty meaning it has a short lifespan. 

With that information regarding the variant solar panels, it is vital to conduct further research because the technology is dynamic. A researcher might discover interesting facts concerning most of the enhanced solar cells in the market. 

Sincerely yours,
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Enclosure: Technical Report

Executive Summary

The modern globe faces myriad issues due to the utilization of exhaustible energy sources such as fossil fuel. The sources are number one in the contribution of emissions of greenhouse gases that pollute the environment. Vehicles and industries relying on combustion energy keep on releasing gases such as carbon dioxide in the atmosphere leading to effects such as global warming. Thus, a power source like solar becomes a vital topic. It is inexhaustible as well as a non-pollutant of surroundings and only need the availability of solar panels that are differentiated and need research to determine the finest in the market. 
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Introduction and Background
The fossil fuels are contrary to the renewable power sources like the wind, sun, and others such as geothermal. The former are exhaustible while the latter are inexhaustible and nature provides them freely in abundance. The most outstanding among them is solar power. The sun will always be available albeit it disappears occasionally during the day. Nevertheless, it always appears after a cloudy or rainy day. Thus, it is a reliable source of electricity and can serve extended regions and buildings. The critical issue with the sun as the provider of renewable energy is the availability of equipment to tap it. In other terms, the users of solar power must have essential and appropriate methods and devices to receive this crucial energy. One of the famous techniques is the application of solar panels. The devices can be on the rooftops of buildings or on extended fields to enable their effectiveness. However, the question is, can all the available solar-panels be the most suitable for netting and storing stellar power?

Main Topic
Types of Solar Panels
It is possible for a person to assume that solar-panels are similar and differentiated by size and prices. On the contrary, according to researches regarding the items, the devices are distinguished in the market and some could be more feasible than others. The reason for this is that all of them have pros and cons (Dubey & Et al, 2016). A client must bear in mind that information so as to be in a position to seek the finest among them.  Examples of such solar-panels include thin film, polycrystalline, and mono for home application. The following is some of the solar-panels accompanied with their cons and pros to determine the optimum among them. 

Thin-Film Solar Panel
The manufacturers of Thin-Film solar-cell (TFSC) apply a unique approach to create and establish them. The makers accumulate several photovoltaic materials to come up with substrate layers to expedite the effectiveness of this sun’s energy receiver (Nasiri, 2016). The stakeholders refer to this structure as thin-film photovoltaic cells.  The implication of depositing photovoltaic stuff in substrate coatings is the creation of varied thin-film solar panels. For examples, Organic photovoltaic cells (OPC), Cadmium Telluride (CT), Copper Indium Gallium, Selenide (CIGS).  The technology that a user resolves to apply determines the effectiveness of TFSC. Thin-Film module model can have demonstrated efficiency that reaches 8-14% and the production samples can reach up to 10% which can increase in the near future to 17% (Vibhute & Et al, 2016). The percentage in the feasibility of TFSC is one of the vital elements that a client can take into account before choosing other solar-cells. 

The market growth of TFSC demonstrates that clients have realized the suitability of the devices. The market expanded for TFSC from the year 2004 to 2008 and it is stilling growing because it has reached around 65 % (Ravikumar & Vennila, 2017). Numerous residents have requested for the shipment of the equipment to their dwelling homes. The trend is increasing at a considerable rate yearly since 2012 (Vibhute & Et al, 2016). The reason for this unique phenomenon could as a result of the advantages the technology offers to consumers. One of the pros is the simplification in the mass production of the solar-power making it somehow cheaper and easier to establish than crystalline solar-panel. 

The TFSC has a thin and homogenous appearance that contributes to their effectiveness in the taping of solar energy. Furthermore, the items are flexible leading to unlimited possible applications (Vibhute & Et al, 2016). TFSC is free from the adverse effects of cloudy days and heightened temperatures. Also, the structure makes it one of the devices that have no space issues because a user can fix them in any place. Nevertheless, TFSC has several disadvantages that include its viability in residential. Compared to monocrystalline, TFSC is limited in the production of energy in a similar amount of space (Ravikumar & Vennila, 2017). Another con is its shorter lifespan equated to polycrystalline and monocrystalline equipment. 

Polycrystalline Solar-Panels
To manufacture the polycrystalline Solar-cells requires the melting raw silicon and pouring it in a square mould. The next process is cooling of the substance and cutting it into perfectly fitting square wafers (Nasiri, 2016). The equipment has several advantages that include the costs and the time to manufacture it. In relation to monocrystalline, polycrystalline is cheaper and reduces the amount of waste silicon. Also, polycrystalline has slightly lowered tolerance to excessive heat compared to monocrystalline making that element an advantage (Vibhute & Et al, 2016). On the other hand, polycrystalline comes with some disadvantages as well that makes it expensive to install on buildings and fields. 

The efficiency of polycrystalline is lower equated to monocrystalline because it operates at around 14-16%. The reason for this is that polycrystalline consist of a considerable number of silicon impurities compared to monocrystalline (Dubey & Et al, 2016). Another con of polycrystalline is the need for large space before engaging it in the production of solar energy. However, that does not mean that it always perform worse than monocrystalline that can do well in limited spaces (Ravikumar & Vennila, 2017). Additional con of polycrystalline in relation to monocrystalline and thin film-cells is the appearance. The latter have appealing aesthetics while the former falls short of that quality.

Monocrystalline Solar-Panel

The solar-panels come with embedded monocrystalline silicon. Hence, another name for the device is mono-Si or single-crystalline silicon. It means that it can also be termed as crystal Si (Dubey & Et al, 2016). The most outstanding feature of these solar-cells is their aesthetics.  The structure consists of an even and thorough distributed and unified outlook.  The purpose of that appearance is to emphasize the presence of high purity-silicon. The materials that make monocrystalline include silicon ingots that have a cylindrical form (Juang & Radharamanan, 2014).  The manufacturers of monocrystalline solar-panels adopt a unique approach to enhance the performance and lower the cost of the equipment. The procedure involves cutting the four sides of the cylindrical ingots and enable creation of the silicon wafers. The product is the primary contributor to the aesthetics of monocrystalline appearance.  

The most advantageous aspect of the monocrystalline is the material that creators apply to establish it. The makers utilize the enhanced silicon grade enabling the equipment to be the most effective among the available solar-panels in the market (Dubey & Et al, 2016). In fact, the typical effectiveness of the monocrystalline solar-cell is between 16-21% performance rate unlike that of thin film-cell and polycrystalline with 8-13% and 14-16% respectively (Juang & Radharamanan, 2014). The producer of this operational solar power is Sun Power Company and it is one best in the globe in the production of the devices.  Another advantage of monocrystalline solar-cell is its capacity to utilize limited space while producing the maximum amount of energy as equated to polycrystalline and thin film-cells. Among other pros, monocrystalline has lasting durability and a warranty of not less than twenty-five years (Dubey & Et al, 2016). Moreover, in cloudy and rainy days it performs better. 

Discussion

The purpose of highlighting the three solar-panels is to determine the most feasible in the market. It is evident that each has various pros and cons. However, clients like to consume products that are efficient and at the same time with lowered cost (Dubey & Et al, 2016). Therefore, among the three solar-cells, the top on the list and with the capacity to serve a customer at limited prices is the monocrystalline solar devices. The reason for this is that it operates at a maximum level of 16-21% while occupying limited spaces (Juang & Radharamanan, 2014). In fact, it is made up of the highest quality silicon material as equated to the rest of the equipment.  Another reason for a client to prefer it is its durability that comes with a twenty-five-year warranty.  

The second among the best solar-cells is polycrystalline because it is effective and has a high capacity for efficiency. Also, it operates best in limited spaces and produces enhanced power during high temperatures and in inadequate light conditions (Ravikumar & Vennila, 2017). The last in the list is the thin film-cell with the capability to produce energy that ranges between 8-13%. The solar-equipment has some advantages as indicated but compared to monocrystalline and polycrystalline it fall short in relation to effectiveness and durability. Thus, it remains the least in the list of options of stellar energy sources. 

Conclusion

The market has more of astral power sources. Research can conduct detailed studies to determine whether there could be other forms that surpass the three primary ones. The first in feasibility among the three is monocrystalline followed by polycrystalline and thin film solar panels. The quality that differentiates the three is their silicon content plus durability and their capacity to tap the sun’s energy. Hence, the finest of the three is monocrystalline because it occupies limited space and produces adequate electricity for residential. Moreover, it is cheaper compared to others bearing in mind that it consists of the high-grade silicon materials. Polycrystalline is also a favorable option because it consists of limited impure silicon. Further, it has a high-performance quality that is slightly lower than that of Monocrystalline. However, it has a limited warranty and contains some impure silicon. A thin film-solar panel is the least among the three because it has reduced performance capacity. Compared to polycrystalline and monocrystalline, it requires considerable space. Further research on this topic is essential because solar technology is dynamic and could unearth new qualities of stellar devices. 
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