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Goal

 Site Analysis

 Rooftop square footage available, 173,347 square feet.

 Solar Panel (Sun Power E20-435) chosen for its power production 

of 435 watts and 20% efficiency per panel for its small size of 24 

square feet.

 Most productive tilt direction, South East due to the array azimuth 

found. An angle of 10 degrees the panels will provide the most 

sunlight for optimal power generation for this specific location.

 Knowing panels are angled 10 degrees, actual space occupied to 

23 square feet.

 System design

 Design a renewable energy based system, including storage, for local 

commercial businesses that will address both normal operation and 

emergency situation.

 The system needs to support energy cost reduction and carbon footprint 

minimization during normal operation times.

 In the event of an emergency, such as the Sandy mega storm, the 

system will supply the commercial center with the energy required to 

keep critical loads, i.e. refrigerators, lighting, computers, communication, 

etc., up and running.
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Research Challenges

 Commercial businesses have confidential information such as energy 

bills and power usages that are not accessible upon request. 

 Various design methods consisting of individual benefits. 

Motivations and Objectives

 Motivations

 Combustion of fossil fuels are regularly held account for the majority 

of greenhouse gas emissions and the destruction of our ozone layer. 

 Global warming and change in weather have brought to our region 

sever storms that have caused long interruption in electricity. 

 Increase today’s low efficiencies of power generation.

 Reduce the long-term cost of energy production.

 Recent increases in electricity causing the depletion of our primary 

source of energy.

 Objectives

• Design an efficient photovoltaic system which produces optimum 

results with minimum costs.

• Kick start the image and effectiveness of integrated, low carbon 

emission, energy systems, including photovoltaic, fuel cells, wind 

turbine, and energy storage, around the world addressing 

commercial businesses.

 Emergency Power required from all stores is 2,333,663 Watts.

 7,536 panels produce 3,278,160 Watts available for 

consumption and storage.

 Performance of system allows storage to exceed consumption 

at minimum cost. 

 Estimated annual savings of 36 percent.

 International Electric Code
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