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I. Identification of Sponsors

a. Project Sponsors (insert project sponsors and contact information below)
1. Shane Franklin

527 St. Hwy KK Fordland, Mo 65652
(417) 761-0068

Franklin36@live.missouristate.edu

2. 

Devin Moore 


6303 South Farm Road 189


Rogersville, MO 65742



(417) 343-7580



Devin100@live.missouristate.edu

b. Faculty/Staff advisor (insert faculty/staff contact information below)
1.
Doug Sampson



University Architect 



Planning Design and Construction



901 South National Avenue



Springfield, MO 65897



(417) 836-6884



DougSampson@missouristate.edu

c. Project Manager 
1. Shane Franklin

2. Devin Moore

II. 
    Description of Proposed Project

a. General Description of Proposal 
A solar array will be installed on the roof of Meyer Library. This will be a grid tied system, or in other words, it will be tied directly into the power grid. The system will be designed to produce enough electricity to offset the power usage of the lights in JQH Fountain and installed in a location where it will be viewable from the third floor of the library.
b. Proposal Details 

The solar array will cover approximately 2400 square feet. The light bulbs that light the fountain are about 150 watts each. The fountain has 89 lights that are on for 10 hours a day 8 months out of the year. The power usage of the lights breaks down as follows:

89 lights x 150 watts/light x 10 hours/day = 133,500 watts/day 

133,500 watts/day x 30 days x 8 months= 32,040,000 watts/yr 

32,040,000 watts/yr ÷ 365 days a year= 87,780 watts/day consumption average

To determine the array size needed, divide the daily consumption average of the lights by the number of hours of solar production possible a day. The latitude of Springfield, Missouri allows for 5 hours on average per day. According to Zeke Fairbank of Alternative Energy Company, it is important to take into account the amount of electricity that will be lost when it is converted from DC (direct current) to AC (alternating current). This is required in order allow the power to be “usable” by the grid. Usually about 20% is lost; dividing by a 0.80 efficiency factor scales up wattage the array must produce to account for the loss. The exact procedure for determining the necessary array size for our project is as follows:
87,800 watts/day (average daily consumption of lights) ÷ 5 hours of production a day ÷ 0.80 (efficiency factor) ÷ 1000 watts/kilowatt = 22kw/day 
By installing a system that produces this much power it will be possible to offset the electricity used by the lights in the fountain annually. The lights are on around 10 hours a day for only 8 months out of the year whereas the solar array will be producing electricity for an average 5 hours a day the whole year. 
There is ongoing communication with companies located throughout the state of Missouri, such as Alternative Energy Company, from which the necessary materials for the array will be purchased. Three companies will be presented to Doug Sampson, University Architect on Wednesday, March 14. Criteria these companies were selected by include the amount of time the company has been in business, experience working with commercial organizations and institutions, estimated price, and customer service. Planning Design and Construction will assist in more closely evaluating the companies and obtaining bids, and deciding which company is most suitable for the needs of the project.
c. Proposed location for the object of the proposal 

According to Doug Sampson, University Architect, the best possible place for this array will be on top of Meyer Library. He suggests that the array be placed on the southeastern section. This way the students, faculty, staff, and members of the community will be able to see the array from the third floor of the library. 
d. Alternative Uses 
This project will provide immense educational value. It will be possible to publish a live feed of the output of the array on the web. Pictures of the array, additional information about the project, and links to renewable energy resources will be included. This web page will allow current students, future students, and members of the community to become aware of the project’s benefits to the university and community as a whole. In addition, faculty members and students will be able to incorporate information published on the website into classroom experiences and academic work.

e. Drawbacks 

There may be design and engineering issues involved, however Planning Design and Construction supports the project and will assist in overcoming any potential drawbacks once the array has been designed.
f. Necessary modifications to existing structures 
There will be minimal modifications necessary to the library. As required by law and City Utilities policy, we will be required to install safety devices that correctly convert electricity produced by the array into power that can be fed safely into the grid. Some of the arrays that are being investigated do not require that we permanently affix them to the roof; instead they are weighted down and are designed to withstand winds in excess of 100mph.   In the event that modifications to the roof of the library are necessary, Planning Design and Construction will assist with designing and implementing any necessary modifications. 

III. Estimated Cost of the Project 

The estimated cost of the project ranges anywhere from around $100,000 to $120,000 depending on which company the array is purchased from. As stated earlier, this company is yet to be determined. 
a. Provisions of Alternatives in Order of Preference 
In the event funding is unavailable, we could simply downsize the array until the project is within the constraints of the funding available.

b. Provisions of Complete Cost Breakdowns 
A detailed breakdown of the costs is unavailable at this time. According to Zeke Fairbank of Alternative Energy Company a project of this nature costs about $4.50/watt of power generated (22000 watts required x $4.50 is $99,000) A complete cost breakdown will be available within the coming weeks after Planning Design and Construction has the opportunity to investigate the companies we have selected and assist us in getting a bid.
c. Provisions of any Ongoing Costs 

There will be little to no ongoing maintenance costs. Solar panels are extremely sturdy and designed to withstand most including hail and ice storms. No cleaning will be necessary; rainstorms will wash away dust that collects on the panels. 

IV. Estimated Completion Time of Project 

A more accurate timeline be developed once Planning Design and Construction is able to assist us in choosing the company the best fits the needs of the project and the University.

V. Estimated Life of Project 

In many cases a solar array will produce electricity for up to 25 years. The specific length of time will depend on the type of array installed. 
VI. Justification of Project 

Electricity comes at a cost, around $0.06 a kWh to the university. Historically the cost of electricity has increased an average of 3.78% per year. The array will be putting out 32120 kilowatt hours (kWh) per year, a savings of $1,877 in the first year. Since the cost of electricity grows at an average of 3.78% per year, the savings will increase every year. At the end of a 25 life span the monthly savings will average out to $3,172 for a total of $82,488. If the cost of solar decreases an average of 1% per year, the power output you get for $100,000 today will cost only $77,976 25 years from now. Over time, the cost savings from this project from this project, combined with falling prices, would be more than enough to replace the array at the end of its life span. 

The future cost savings, adjusted for 3% inflation per year, is equivalent to just under $55,000 in today’s dollars. Taking this into account, a $100,000 solar array has a net cost of $45,000.

Cost set aside, using solar energy is the environmentally responsible thing to do. With a commitment to public affairs, it is the duty of Missouri State University to be leaders in the community. In a community that obtains nearly 80% of its energy from coal power, Missouri State can set a positive example by using solar power. Burning coal for power has been shown to be detrimental to both human health and the environment, and Missouri State is contributing to these negative effects by using energy from coal. These solar panels will put energy back into the grid; essentially, the University will be using less energy (less coal!). This project will provide a clean, healthy way for our University to obtain some of its energy.  

VII. University Support (if applicable) 
Once a quote for the project is obtained, signed letters of support will be obtained from: 




Bob Eckels, Director of Facilities Management 




Neosha Mackey, Dean of Library 




Doug Sampson, Planning Design and Construction
Missouri State University


Student Government Association










