REPORT DOCUMENTATION PAGE Form Approved OMB NO. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments
regarding this burden estimate or any other aspect of this collection of information, including suggesstions for reducing this burden, to Washington
Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA, 22202-4302.
Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any oenalty for failing to comply with a collection
of information if it does not display a currently valid OMB control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
15-04-2015 Final Report 15-Apr-2011 - 31-Dec-2014
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

An Analysis of the Use of Energy Audits, Solar Panels, and WOI1INF-11-1-0172

Wind Turbines to Reduce Energy Consumption from Non 5b. GRANT NUMBER

Renewable Energy Sources

5¢c. PROGRAM ELEMENT NUMBER
611103

6. AUTHORS 5d. PROJECT NUMBER
Isaac J. Crumbly, Haixin Wang

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAMES AND ADDRESSES 8. PERFORMING ORGANIZATION REPORT
Fort Valley State University NUMBER
Coop Devel Energy Program
1005 State University Drive
Fort Valley, GA 31030 -4313
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS 10. SPONSOR/MONITOR'S ACRONYM(S)
(ES) ARO

U.S. Army Research Office 11. SPONSOR/MONITOR'S REPORT
P.O. Box 12211 NUMBER(S)
Research Triangle Park, NC 27709-2211 58834-CH-H.1

12. DISTRIBUTION AVAILIBILITY STATEMENT
Approved for Public Release; Distribution Unlimited

13. SUPPLEMENTARY NOTES
The views, opinions and/or findings contained in this report are those of the author(s) and should not contrued as an official Department

of the Army position, policy or decision, unless so designated by other documentation.

14. ABSTRACT

Energy is a National Security Issue and therefore the nation must embark upon new ideas and methods of meeting
its energy requirements. To meet this challenge, the nation must employ both energy conservation measures and
alternative energy sources. The Cooperative Developmental Energy Program (CDEP) at Fort Valley State
University (FVSU), in partnership with the Museum of Aviation located at Robins Air Force Base, proposes the
development and implementation of energy investment strategies as a viable demonstration of the use of new

workable enerov technol ngipc

15. SUBJECT TERMS
Energy Audits, Energy Conservation, Renewable Energy, Solar Energy, Wind Turbine Use, Energy Consumption

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF [15. NUMBER [19a. NAME OF RESPONSIBLE PERSON

a. REPORT [b. ABSTRACT [c. THIS PAGE |ABSTRACT OF PAGES  |Isaac Crumbly

uu uu uu uu 19b. TELEPHONE NUMBER
478-825-6243

Standard Form 298 (Rev 8/98)
Prescribed by ANSI Std. Z39.18






Report Title

An Analysis of the Use of Energy Audits, Solar Panels, and Wind Turbines to Reduce Energy Consumption from
Non Renewable Energy Sources

ABSTRACT

Energy is a National Security Issue and therefore the nation must embark upon new ideas and methods of meeting its energy requirements.
To meet this challenge, the nation must employ both energy conservation measures and alternative energy sources. The Cooperative
Developmental Energy Program (CDEP) at Fort Valley State University (FVSU), in partnership with the Museum of Aviation located at
Robins Air Force Base, proposes the development and implementation of energy investment strategies as a viable demonstration of the use
of new workable energy technologies.

First, this project will expand the opportunities for CDEP students to learn about energy conservation measures by being taught how to
conduct energy audits on buildings located on the campus of FVSU and at the Museum of Aviation. Systems included are lighting, heating,
ventilation, air conditioning, water usage, roof, and building envelope.

Secondly, CDEP students will assist in the collection and analysis of data gathered from the operations of solar panels and wind turbines as
well as calculate the “green” impact of using solar and wind energy to reduce the amount of energy consumed from non renewable energy
sources.
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Technical Specifications

Model Skystream 3.7

Rated Capacity 2.4 kW

Weight 170 1b (77 kg)

Rotor Diameter 121 (372 m)

Swept Area 1157 #2(10.87 m?)

Type Downwind rotor with stall
regulation control

Direction of Rotation Clockwise looking upwind

Blades 3-Fiberglass reinforced composite

Rated Speed 60 - 325 rpm

Maximum Tip Speed 216.5 ft/s (66 m/s)

Alternator Slotless permanent magnet
brushless

Yaw Control Passive

Grid Feeding Southwest Windpower inverter
120-240 VAC 50-60 Hz

Battery Charging Battery sensor available for
battery charging systems

Braking System Electronic stall regulation with
redundant relay switch control

Cut-in Wind Speed 8 mph (3.6 m/s)

Rated Wind Speed 29 mph (13 m/s)

User Control Wireless 2 way interface
remote system

Survival Wind Speed 140 mph (63 m/s)

Warranty

b year limited warranty

ATTACHMENT #3

SKYSTRZAMS3T

2.4 KW RESIDENTIAL POWER APPLIANCE

Skystream 3.7 is a breakthrough in a new generation of RPAs
(Residential Power Appliances) that is changing the energy landscape
of how homes and small businesses receive electricity. Skystream is
the first fully integrated system that produces energy for less than the
average cost of electricity in the United States and it produces usable
energy in exceptionally low winds.!

Skystream is available on towers ranging from 33 feet (10.2 m) to 110
feet (33.5 m)? tall. Its universal inverter delivers power compatible with
any utility grid from 110-240 VAC. Skystream efficiently and quietly
provides 40-90% of the energy needs for a home or small business.
Any extra energy is fed into the grid spinning the meter backward.?
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1. Based on a 12 mph (6.4 m/s) wind and ulility energy cost of $.09/kWh

2. Taller towers are available

3. Assuming the Skystream 3.7 is producing more energy than the load is
consuming
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