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1. PRODUCT DEFINITION

In 21th century, one of the most important problems around the world is “Climate Change”. It is known that the environment has been damaged a lot the by the waste of present energy centrals. In addition, the sources of energy face to exhaust. Therefore, a lot of people are worried about the climate issues and try to find alternative energy solutions for the energy creation in the future. In order to create green energy solutions, BilGreen Company was established.

BilGreen Company is a consultancy company, which finds green energy solutions to its customers. One product of BilGreen Company is GUS (Green University Solutions). This product is prepared for university campuses. This product consists of creating energy solutions, making feasibility study of these solutions and constructing some demonstrators to prove the effectiveness of some solutions. The structure of GUS is designed like that:

· The physical features of the university campus is examined. The convenience of campus to the usage of solar energy, wind energy, etc. is searched. If it seems that the construction of solar or wind energy is appropriate, then a demonstrator will be constructed. 

· The current energy source of the campus is analyzed. It is searched that whether there can be more efficient energy source in both economical and environmental aspect, or not.

· The energy lost of the campus is examined. The buildings, the vehicles which have been using at the campus can cause energy loses. These factors are searched and some solutions about these are found.

  
It is obvious that GUS is a special product. It is designed uniquely to its customers. Therefore, it cannot be possible to give general product definitions. In order to give an idea about the products of BilGreen Company, one product of the company can be explained as an example. The features of other products can be taught by regarding the features of one product. Therefore, the product GUS-1 is explained as a prototype of the products of the company.

 GUS-1 is the first product of BilGreen Company. It is designed for Bilkent University campus. The structure of the GUS-1 is designed like that:

· The physical features of the Bilkent University campus is examined. Bilkent University is in Ankara. Therefore, the solar and wind statistics of Ankara are glanced, in order to find the convenience of campus to the usage of solar energy, wind energy. 

The solar statistics of Ankara[1]:

[image: image1.png]



With the help of this pre-research, it is seen that solar energy can be an energy option. Therefore, one part of GUS-1 is the feasibility of solar energy at Bilkent University campus. In addition, construction of a solar panel demonstrator is a good way to analyze the appropriateness of solar energy. Therefore,  construction of a solar panel demonstrator is a part of GUS-1.
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The wind energy potential map of Ankara [2]:

        Depending on the capacity of the generator, the electricity obtained is around 3.2 kW, when the wind speed is around 20 m/sec. In Ankara, the average wind speed is between 4 and 5 m/sec . As a result the wind speed will be 20-25% of the optimal value of 20 m/sec, which means that the efficiency of the solution will be 20-25%. The solution has an extremely low feasibility. Therefore, according to this pre-research, GUS-1 does not contain wind energy study.

· The current energy source of the Bilkent University is analyzed and it is seen that BilEnerji Company supplies the energy demand of the campus. There is co-generation at the campus. BilEnerji firstly provides electricity to the campus. Secondly the steam of the facilities is used for heating all the buildings at the campus of Bilkent University. It is seen that this co-generation unit both provides electricty and heating needs and it is very efficient energy source. Therefore, GUS-1 does not contain a different energy source research.

· The energy lost of the campus is examined. Firstly, BilGreen Company got information from Construction Unit of Bilkent University. It was seen that only 5 buildings out of 53 buildings have exterior thermal sheathing. In addition, it is also 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, the feasibility study of exterior thermal insulation should be one part of GUS-1.

Another energy issue at campus is about the 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. BilGreen Company proposed that the extra capacity of BilEnerji Company can be used to charge electric school buses. It can both provide green transportation and economical profit. Therefore, the green transportation feasibility study is also a part of GUS-1.


In brief, GUS-1 consists of these:

· The feasibility study of solar energy

· The feasibility study of exterior thermal insulation

· The feasibility study of green transportation

· The construction of a solar power demonstrator 

2. SUBASSEMBLY SPECIFICATION
Our product GUS-1 is mainly consists of feasibility study. Only “the construction of a solar panel demonstrator” part is the tangible part of the product. Therefore, the subassembly specification consists of only solar power demonstrator.

2.1 Solar Power Demonstrator
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2.1.1 Part List

	Parts List

	Number
	Name
	Description
	Quantity

	1
	Solar Panel
	Converts photons to usable electricity
	1

	2
	Charge Regulator
	Controls power going to battery
	1

	3
	Battery
	Stores power
	1

	4
	Inverter
	Converts DC to AC
	1


2.1.2 Subassembly Specifications

Solar Panel [3]

Conergy monocristalline, 80Wp, +/-5%
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· # cells :36
· Dimension of cells: 125x125 mm
· Dimension:  1.195 x 541 x 30 mm

· Weight:  8 kg

· Open Circuit Voltage:  21.9 V

· Short Circuit Current: 4.95 A

· Max System Voltage: 715 V
Charge Regulator [3]

SCC  Eco Series
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Battery type setting (flooded/gel)

· Charge status indication

· Fully electronically protected

·  Max current: 10 A
· System Voltage: 12/24V
· Dimensions: 198x105x40 mm
Battery [3]

Fiamm Dry Battery                                                                                                                                                
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· 12V

· 70 Ah

· Dimensions:  166x350x174mm
Invertor [3]

MIC series 350
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Home type

· Input Voltage: 12/24 V

· Output Voltage:  110/230 V

· Operating Temprature:0 - 40 oC

· Weight : 1.4 kg

· Dimensions: 185x60x147mm  
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