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Course Description:
This introductory course in renewable systems will provide in-depth understanding of the technology, economics and policies relevant to each type of energy source. Analysis techniques to evaluate renewable energy applications from a systems design and selection perspective will be presented. Topics include physical operating principles, theoretical vs. actual system output, energy storage, efficiency and cost analysis. Includes hands-on lab exercises.

Course Objectives:
This course is intended to:
1. Explain the general principles and technology of energy systems.

2. Present a methodology of analyzing energy systems.

3. Explore economic, political and environmental issues around the use of renewable energy sources.

4. Explain the technological principles of residential-scale solar, wind, geothermal and micro-hydro energy systems.

5. Survey the technological principles of solar energy in green building.

6. Introduce the principles of hydroelectric, geothermal, biomass, wave, and tidal energy.

7. Suggest evaluation strategies for energy scenarios and solutions.
Student Learning Outcomes:     Upon completion of this course, the student should be able to: 
1. Explain energy principles and how they relate to using renewable energy sources.

2. Describe the technology of each of the sources of renewable energy.

3. Explain environmental impact and safety of each source of renewable energy.

4. Explain economic issues around renewable energy sources.

5. Evaluate, compare and select energy systems based on economic and environmental considerations. 
Length of Course: 
66 Lecture/Lab hours
Grading Method:
Letter Grade (A-F) or Pass/No Pass
Prerequisites:
RET-200 
Required Text: 
Kaltschmitt, Martin; Streicher, Wolfgang; Wiese, Andreas; (2007). 

Renewable Energy: Technology, Economics, and Environment. New York, 

NY. Springer Berlin Heidelberg.

Komor, Paul, (2004). Renewable Energy Policy. Lincoln, NE. iUniverse, 

Inc.
Major Topic Outline

Why Renewables?

Methods of analysis for RE Technologies

Renewables: Cost and Performance

Energy Policy

Overview of RE systems

· Energy mathematics and basics for each type of renewable energy

· Economics and environmental factors of each type of energy
· Energy efficiency and design relative to 

· Passive Solar

Solar utilization in buildings

Design related efficiency 

System Elements

Functional systems

Passive solar mathematics
· Solar Thermal Systems

Design efficiency (energy chain & losses)

System elements

Applications

Solar thermal mathematics

Economic factors

Environmental factors

· Solar Thermal Power Plants

Solar thermal plant design – collector & plant types

Design related efficiency

System Elements

Solar thermal power plant mathematics

Economic factors

Environmental factors

· Photovoltaic Systems

Photovoltaic system design

Design related efficiency

System elements

Grid tied systems –Off grid systems

Photovoltaic systems mathematics

Economic factors

Environmental factors

· Wind Power

Wind Turbine Design

Design related efficiency

System Elements

Power control

Wind parks (farms)

Off-grid applications

Wind power mathematics

Economic factors

