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Description:

Large-scale solar power facilities are becoming commonplace.   And with this new technology, there is competition in creating the most advantageous photovoltaic product for the solar energy market.  There are currently three types of photovoltaic panels on the market today:  polycrystalline modules, monocrystalline modules, and amorphous modules (or thin films). The standard for these facilities is the polycrystalline solar module, because they are cheaper to produce and cost less to create.  They are typically created from a block of silicon that contains multifaceted crystals, which is easier to manufacture than single-faceted crystal, which monocrystalline modules use.  These two types are rigid and bulky.  The newest technology, amorphous modules, or thin films as they are called, are created by placing a silicon material between flexible laminate, steel or glass.  This product has multiple advantages over the crystalline modules.

Thin Film Advantages:

· Can be a flexible laminate, which can make it more versatile.  It can be applied to almost any surface.

· Less material needed to create, causing them to cost less.

· Cost less to install.

· Efficiency will not decrease with increased temperature.

Thin Film Disadvantages:

· Not as efficient, with rates roughly half of crystalline modules.

· Since efficiency is lowered, more surface area is needed.


As electricity costs continue to rise, photovoltaic (PV) solar technology continues to advance and become a more attractive investment. In the near future, PV will not only be a more economically viable option in alternative, renewable energy but a reality. Florida ranked number 5 among the US grids that are connected with PV capacity. As of 2009, about 38.7MW Florida grids were connected with PV capacity.
The objective of this design project is to increase the efficiency of thin films by creating a concentrated photovoltaic system with thin films.  Thin films do not lose efficiency when temperatures increase, and in some cases slightly increase efficiency, which would make this material ideal for this design.  The thin films would need to have a suitable heat sink or cooling system so the thin film does not reach a critical temperature and overheat and breakdown.  The thin film will be situated above a highly reflective dish so it can capture more solar energy.  A perfect mirror has a reflecting power, or albedo, of 100%.  The cost of concave mirrors could be cost prohibitive, so various materials will be tested for its high albedo and cost to manufacture.  Our goal is to have the output power of the thin film to be higher than the manufacture has listed by increasing the amount of sunlight that it is exposed to and keep it operating at an optimal temperature.

To this end, the design must be low-cost, relatively efficient, weather resistant and operate with little maintenance.  To track the cost efficiency of the design, a series of sensors to track the power output, voltage and current of the panel should be in place that is transmitted to a computer where the data is stored and displayed in a user-friendly interface .  Since we will likely be dealing with significant voltages and power, a series of safety measures should be put in place at likely points of failure to prevent damage to equipment and possibly personnel.

Specifications:
Module:

· Power output should be higher than listed in data sheet for product

· produce                   watt-hours 

· Less than 1% losses in the transmission lines

· Can withstand temperatures of 20-150 degrees Fahrenheit for extended periods of time.

· Water-proof

· Life span of            years

· Operational and maintenance costs of              per year (or             per KWh)

Electric Power Requirements:

· Power provided must be compatible with the onsite distribution system.

· Power capacity should be measured at the inverter AC output.

· The System must include all the hardware needed for the solar PV.

Structural Requirements:

· All structures and structural elements, including array structures, shall be designed in accordance with all applicable Florida Building Codes and standards relevant to the building of such structures.

· The structural design should provide for easy and cost effective repair or replacement.

· Must be able to withstand a Category 2 Hurricane.

Computer Specifications and Requirements:

· Storage for 3 months worth of voltage and current data.

· Real time tracking of voltage and current outputs as well as temperature of transformers and the central inverter.

· Control systems should be in place to prevent damage to module or transformers.

Additional design ideas to consider:

· Integrated circuits to maximize power output of each module.

· Sun tracking to increase exposure of the solar panel.

· Focusing lens and mirrors to direct different frequencies of light onto the thin film.

Diagrams:
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Project budget and financing:


Estimated Cost for the university could be around $15 million. The solar array could generate more than 2,000 megawatt hours of electricity in a year. The solar energy project will save UCF more than $500,000 in a year. The more than 10,000 ground-mounted photovoltaic modules comprising the solar farm need to be installed. However, we don’t have any specific cost estimation for our project. But we are assuming it to be around $2500 for a proof of concept consisting of 1-2 modules.
Project milestone for both semesters:

Our goal is to complete all the research and design works by the end of fall semester. We would like to continue the research in the spring semester. However, we want to finish building it and testing it in spring semester.

