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I. Identification of Sponsors

a. Project Sponsors

1. Joel Hensley
939 South Ave #8

Springfield, MO 65806

(573) 218-8988
Jth421@live.missouristate.edu
2.        Max Wagner

       1001 E Madison St, Shannon Room 500

       Springfield, MO 65807

       (913) 952-3799

       Wagner16@live.missouristate.edu
b. Faculty/Staff advisor 

1.
Mark Frietchen



Project Manager



Design and Construction 



901 South National Ave. 



Springfield, MO 65897



Phone: 417-836-5101



Fax: 417-836-6884



markrfrietchen@missouristate.edu
c. Project Managers 
1. Joel Hensley
2. Max Wagner 

II. 
    Description of Proposed Project

a. General Description of Proposal 
A solar array weather shelter will be installed on the Missouri State campus. The shelter will be called a Solar Stop, and installed in a location accessible to pedestrian and vehicle traffic. The purpose of the shelter will be to educate the University community about solar power, provide cover from weather, and produce solar energy.  The electricity produced by the solar array will be tied back to the power grid in order to offset the power usage on campus.
b. Proposal Details 

A solar array will be constructed as a weather shelter for a bicycle rack while doubling as a renewable energy source. The Solar Stop will be tied to the electrical grid as a power source, which will offset the amount of energy used by the Missouri State campus. 
One major source of energy consumption on the campus are lamp post lights.  These lamps use a large quantity of energy; furthermore the lamps are primarily lit during the evening when foot traffic around campus is low.  The light bulbs on these lamps are 120 watts each, and are lit for approximately 10 hours a day 12 months a year. 
The power usage of 16 lights is as follows:

16 lights x 120 watts/light x 10 hours/day = 19200 watts/day 

19200 watts/day x 30 days x 12 months = 6,912,000 watts/yr 

6,912,000 watts/yr ÷ 365 days a year= 18937 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 in a day.  According to solardirect.com the latitude of Springfield, Missouri allows for an average of 5 hours solar exposure per day on a year with minimal sun exposure. 

The procedure for determining the necessary array size for our project is as follows:

18937 watts/day (average daily consumption of lights) ÷ 5 hours of production a day ÷ 1000 watts/kilowatt = 3.78 kw/day
By installing a system that produces this much power it will be possible to offset the electricity used by the lights both near and on the Solar Stop. The solar array will be producing electricity during the day while the lights are off.  
City Utilities charges $0.12 per 1 kilowatt hour to residents of the city of Springfield based on local billing information.
$0.12 per kWh x 5 hours of production = $0.60 kW a day x 365 days = $6570 a year on a 16 light scale 

The size of the solar array is directly related to the amount of energy produced.  The proposed Solar Stop would cover an area of approximately 300 square feet and there are 8-10 watts per square foot. (solarpanelauthority.com)  
Square foot hours and kilowatts hours are used to estimate the saving over time.

9 watts x 300 sq. ft. = 2700 watts x 5 hours = 13,500 watts/day ÷ 1000 = 13.5 kW a day x $0.60 kW a day = $8.10 a day x 365 days = $2956.50 a year ÷ 12 = 246.36 a month $2956.50 a year x 25 year = $73912.50 over 25 years

Estimated savings over 25 year would be upwards of $2,900 a year.  A total savings of $73,900 on an array that produces 13.5 kilowatt days and the cost of electricity are $0.12 kilowatt hours.
In order to maximize the amount of solar absorption during the day the solar panels will be south facing. According to solar direct during months with low sun exposure, November to January, solar exposure is around 9 hours a day.  During peak sun light hours in May through August the array will receive about 14 hours of solar exposure per day producing 37.8 kilowatts of power!  
Additionally, the Solar Stop will have a bill board at the location that will provide a visual demonstration explaining how solar energy is absorbed and converted to electricity.  A digital production meter will also be at the site to display the amount of energy being absorbed by the solar panels.  The solar energy produced by the Solar Stop will be transferred to the power grid and used to power LED lights attached to the solar array.   Pictures of the array, additional information about the project, and links to renewable energy resources will be included on the energy dashboard webpage.
c. Proposed location for the object of the proposal 
The proposed location of the Solar Stop will be at the bike rack in front of Duane G. Meyer Library.  This location is optional for south facing sun, while being accessible to students and the community.  By placing the Solar Stop over a bike rack it will provide covered bike parking and shelter from weather.
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Example Map 
3D view of project
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d. Alternative Uses 
The solar array will provide immense educational value by providing information about solar powered energy. The energy dashboard webpage will allow current students, future students, and members of the community to become aware of the project’s benefits. In addition, faculty members and students will be able to incorporate information published on the website into classroom experiences and academic work. 

e. Drawbacks 
If the Solar Stop cannot be tied to the grid, batteries will need to be installed, which will double the cost of the project.  Another drawback is that the batteries will have to be replaced every 7-10 years. Also, the solar panels have a restricted life span which consists of 25 years, after that time the panels will need to be replaced. Finally, the energy produced by the solar panels is not consistent throughout the whole year.  Weather conditions and cloud cover inhibit solar radiation absorption.
f. Necessary modifications to existing structures 
There will be minimal modifications necessary to the targeted area which does not currently provide weather covering. 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.  In the event that modifications to the location 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 is approximately $112,200 based on estimates given by solar companies. The company who will install the structure will be determined by a bidding process.
a. Provisions of Alternatives 
Review of the array project can be done with Planning Design and Construction to better understand the constraints of the funding available and restrictions on design elements.  The project is currently under review and a project request form has been submitted.
b. Provisions of Complete Cost Breakdowns 
These are based on estimates discussed with Solar Electric Supply, Incorporated:

	Estimated Cost
	

	Category
	Estimated Cost

	Battery Bank (9 batteries)
	$50,000 

	   Electrician
	

	conduit and wiring
	

	Structure (4 structures)
	$40,000 

	Steel
	

	Solar Panels
	

	Concrete 
	

	Engineer
	

	Contractors 
	

	Educational Bill Board 
	$1,000 

	Mounting Brackets 
	

	Protective Case
	

	Transportation 
	$10,000 

	Trailer
	

	Driver
	

	Gas Per Mile 
	

	Signage 
	$1,000 

	Commemorative 
	

	University Logos 
	

	Subtotal 
	$102,000 

	10% Contingency 
	$10,200 

	Total 
	$112,200 


c. Provisions of any Ongoing Costs 

There will be little to no ongoing maintenance costs. The solar panels are placed on a steel structure with concrete footings designed to withstand most weather conditions. Seasonal cleaning may be necessary; but rainstorms will wash away most dust that collects on the panels.  

If a battery bank is used, in 7-10 years the batteries would need to be replaced.  The Solar Panels would need to be replaced in 25 years or by the year 2039. There is also the possibility of repainting the structures in 2039 as well.  
In order to ensure the continuity, maintenance and possible expansion of the Solar Stop, any money saved by grid tying the solar array will go back to the Sustainability Fund.  In so doing there is an understanding that any student enrolled at Missouri State University may write a proposal for the allocation of funds for ongoing maintenance involved with the Solar Stop.
IV. Estimated Completion Time of Project 
This project should be set for completion by the beginning of the 2014 Fall semester. A more accurate timeline can be developed once Planning Design and Construction completes their two week bidding process and a company is selected that best fits the needs of the project and the University.

V. Estimated Life of Project 

The steel and concrete structure will last indefinitely with general maintenance.  In most 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.  If batteries are used, a battery will hold a charge anywhere from seven to ten years before it needs to be replaced. 
VI. Justification of Project 
Currently there is a deficit of sustainable energy on the campus of Missouri State University and right now there is a real opportunity to create a learning environment to discuss renewable energy sources.  By implementing noticeable strides toward alternative energy sources Missouri State can set a positive example in the community. This university is committed to public affairs, and it is the duty of Missouri State University to be leaders in the community.  The Solar Stop will create a learning opportunity for members of the community and students of all ages throughout Springfield.  By adding a new and diverse experience to the University we hope to attract a larger percentage of prospective students.   
Another essential aspect of the Solar Stop is that the University will put energy back into the power grid; essentially, the University will be producing its own power.  This will reduce cost of electricity on campus over time and offset the carbon footprint made by using non-renewable energy sources. This project will provide a clean, healthy, and sustainable way for our University to obtain some of its energy.  

VII. University Support 
These members of staff supported the project by signing the Project Request Form required by Planning Design, and Construction:




Mike Jungers – Dean of Students



Dee Siscoe – Vice President for Student Affairs 
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