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1. Product Tree
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2. Main Blocks of the Product Tree

Our product GUS-1 mainly consists of 3 parts:

· Green Transportation:

It is a feasibility study for Bilkent University transportation system. 
University provides free transportation in campus and from campus to city center. All of the buses work with petroleum, and it causes a lot of CO2 emission. Therefore, this transportation system can be improved in order to help climate change issue at the campus. One solution is found about the issue. The solution is related with BilEnerji Company. It was mentioned before that BilEnerji provides electricity to the university. There is a thermal power plant at the campus. It is known that thermal power plants cannot be stopped according to energy needs. It always supplies same amount of energy. On the other hand, at nights people do not use much energy. Therefore, there is an energy gap between the produced and the consumed energy. In fact, this extra capacity is used to sell electricity to main power grid in Ankara at nights. However, this capacity can be used for more an efficient way. Our company proposed that the extra capacity of BilEnerji Company can be used to charge electric school buses. By this way, green transportation can be gotten. In addition, the feasibility study of green transportation contains also economic side of this issue. The study includes the electricity price forecast and petroleum price forecast in the future. In brief, it contains the profit evaluation for the usage of green transportation in the future.

· Exterior Thermal Insulation:
It is a feasibility study for the buildings without exterior thermal insulation in Bilkent University campus.
BilGreen Company got information from Construction Unit of Bilkent University and it was seen that only 5 buildings out of 53 buildings have exterior thermal sheathing. In addition, it is roughly searched that in Ankara total heating need for a 5 stroyed (each storey is 180 m2) apartment which does not have an exterior thermal sheathing is 88.2 kW.  When this building has an exterior thermal insulation, then the total heating need decreases to 32.2 kW. It means that there can be 50%-70% energy storage with the help of exterior thermal insulation. Therefore, this feasibility study contains how much energy will be gained, if the buildings are insulated. Moreover, it will provide the economic search about the issue.

· Solar Energy
The “Solar Energy” block is divided into 2 parts:

· The feasibility study of solar energy:

At first glance, the solar statistics of Ankara demonstrates that Bilkent University campus can be an appropraite place to construct solar energy panels. This study examines the convenience of the campus to solar energy. In addition, constructing a solar panel firstly seems a costly process. This study includes the  evaluation of the profit margins of solar panel construction.

· The construction of a solar power demonstrator:
It is the only tangible part of the product. The solar panel demonstrator is constructed to examine the convinience of solar energy usage at Bilkent Univeristy campus. With the help of this demonstrator, the amount of energy gotten by solar panel is gotten. This data is the most valid information to make the analysis of the solar energy convinience.

3. The Relationship between The Blocks

GUS-1 is divided into 3 separate parts. These parts are separated from each other; there is no exact connection between these blocks. On the other hand, all three parts is united at energy issue. The aim of all of these different 3 blocks is to analyze the solutions for the greener university campus.

4. Components of Product

As mentioned before, the only tangible part of the product is the solar panel construction. Therefore, only this part’s components are explained as the components of the product.
4.1 Solar Panel

Solar panels consist of different number of solar cells. Power produced from solar cells changes according to the number and quality of solar cells in the solar panel. The energy generated from photons striking the surface of the solar panel allows electrons to be knocked out of their orbits and released, and electric fields in the solar cells pull these free electrons in a directional current, from which metal contacts in the solar cell can generate electricity. [1]
4.2 Charge Regulator [2]
Charge regulator controls the power going to battery. Charge regulator prevents deep discharging and overcharging. This helps increase the life time of the batteries. Charge regulators function with 12 or 24 V threshold and this changes according to the choice of battery.

4.3 Battery [2]
Stores the power produced in day time. Different varieties of batteries are available. We plan to choose a battery whose gas output is negligible since the other ones require a special battery room.
4.4 Invertor [2]
Power is stored in battery as DC, however most of the electronic devices uses AC. Invertors supplies us this function. They have security systems against high and low voltage, high temperature, high charge and also protects electronic devices against these issues.

5. User Database

When the solar panel is constructed, the data is started to taken. The day-light durations, the inclination of the sunlight, the amount of energy gotten by the solar panel are very important data for the product GUS-1. While making analyses for the solar energy study at the campus, a lot of data which are taken by different days, different time durations in a day, etc. are needed. Therefore, a database is needed. This database is going to store all of the data which are gotten from the solar panel demonstrator. This database can be an excel file.
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