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Catalog Description

Engineering principles for design and problem solving of alternative energy production sources including wind, solar, geothermal, biofuels, hydrogen and nuclear fusion.  Background information on current resources and reserves of conventional energy sources.  Potential for energy conservation to extend energy resources.  Environmental impacts of conventional and alternative energy sources, including global warming.  Economic analysis of energy production processes.
	Instruction information

	Name
	Larry Caretto

	Email address
	lcaretto@csun.edu

	Office
	Jacaranda (Engineering) 3333

	Phone
	818.677.6448

	Fax
	818.677.7062

	Office hours
	Monday and Wednesday 5 to 6 pm, Tuesday and Thursday, 2 to 3 pm; and other times by email, drop-in, phone call or appointment

	Course Information

	Course number
	18650

	Class hours
	Tuesday and Thursday, 4:00 – 5:15 pm

	Class location
	Jacaranda (Engineering) 1610

	Web site
	http://www.csun.edu/~lcaretto/me496alt


Expanded Description

This course will provide an overview of alternative energy technologies and develop the background to evaluate such technologies.  Considerations of energy resources and innovative energy technology must include a discussion of the costs and environmental aspects of the proposed resource or technology.  Many proposed alternatives are currently more costly than conventional energy resources, but research and development may reduce the future cost of alternatives.
The release of updated reports on global warming by the United Nations Intergovernmental Panel on Climate Change (UN IPCC) during 2007 has decreased the uncertainty about the effects of energy generation on the temperature of the earth and increased the concern for finding solutions to this potential temperature change.  This is likely to provide the strongest motivation for alternative energy technologies in the future.  The expected peak of oil production sometime in this century is another important driving force in the search for alternative energy.  In 2005, the United States imported 67% of its petroleum; this is forecast to increase to 75% by 2030.  Energy considerations played a role in the recent presidential election and stories about energy are commonplace in the general media.
Energy conservation is an important approach for extending energy resources.  This typically involves a trade-off between increased initial costs with lower fuel costs in the future.
Text

Jefferson W. Tester, Elisabeth M. Drake, Michael J. Driscoll, Michael W. Golay, and William A. Peters, Sustainable Energy: Choosing Among Options, MIT Press, 2005.
Course Conduct

Course learning objectives – As a result of taking this course, students should

· have a good understanding of the spectrum of engineering analysis and design problems associated with the production, refining, conversion, transportation and use of conventional and alternative energy resources,
· understand the links between energy use and environmental problems,
· be able to set up and solve basic engineering problems associated with conventional and alternative energy use, including engineering economic analyses of proposed technologies,
· be able to do their own research into a specialized area of energy wile recognizing the relationship between their work and a larger view of energy issues,
· be able to find data on topics related to energy in a variety of sources, both in written publications and online, and
· recognize the uncertainty that is present in translating current technical information on small-scale or prototypes into future designs.

Relation to program outcomes – The learning objectives for this course support the following learning outcomes for the undergraduate Mechanical Engineering degree:

a.
an ability to apply knowledge of mathematics, science, and engineering 

e.
an ability to identify, formulate, and solve engineering problems

h.
the broad education necessary to understand the impact of engineering solutions in a global and societal context

g.
an ability to communicate effectively

i.
a recognition of the need for, and an ability to engage in life-long learning 

j.
a knowledge of contemporary issues   

Grading – Grades in this course will be based on homework assignments, including short research questions, a project that you will result in a written report and an oral presentation, two midterms and a final exam.  Each of these items will be weighted as follows in computing the final grade.

Homework Assignments
10%

Project
20%

Midterm Examinations
40%

Final
30%

The translation of a final numerical score into a letter grade rests solely on the judgment of the instructor.  The following criteria will be used for letter grades:

A:
Student knows almost all of the course material and is able to apply it to new problems.

B:
Student satisfies one, but not both, of the conditions for an A grade.

C:
Student knows fundamentals of the course and is able to apply this knowledge to routine problems.

D:
Student has learned some course material but is not able to apply all the fundamental points of the course.

F:
Student has failed to demonstrate knowledge of the course material beyond a minimal level.

Plus/minus grading will be used in this course.  A plus grade indicates that the criterion for a given grade has been clearly met, but the student performance does not begin to approach the requirements for the next highest grade.  A minus grade is given when the student performance does not quite meet the requirements for the grade, but the criterion for the next lower grade has been substantially exceeded.

Semester project – Each student will have the opportunity to prepare a written research paper on an energy-related topic and present a summary of that paper to the class.  Project topics are selected by students with the approval of the instructor.  Topics may be broad (e.g., synthetic fuels) or narrow (e.g., the use of the Hydrogen Highway in California to encourage vehicular fuel cell use).  Whatever topic is chosen should be one that shows your ability to research a topic using a variety of sources and your ability to identify (and if possible, reconcile) the differences you find in your research.  Written proposals (one page) are due on Tuesday, March 3, and the final report (3000 to 5000 words) is due by 11:59 pm on Monday, May 11, the first day of final exams.  Student presentations will be on April 30 and May 5 and 7.  The 20% weight for this part of the course grade is subdivided as follows: proposal (1%), written report (10%), oral presentation (5%), and your comments on other student’s presentations (4%).
Class participation – Learning engineering subjects is a difficult task that can only be done by working problems on your own.  Your learning in this course will be a combination of textbook material, lecture material, in-class discussion, and your own work on homework and the class project.  Your active participation in class exercises and discussion is essential to your learning of the subject matter.  Your own work in problem solving is a key to your mastery of the subject matter.

No make-up exams – There are no make-up exams.  Students who miss a midterm exam will receive a calculated midterm grade, based on their performance on all the other exams that they took.  Students who do not take the final examination will receive a grade of unsatisfactory incomplete (WU) in the course.  This grade counts the same as an F in the student’s grade point average.
Plagiarism vs. Collaboration – Students often work together on assignments.  This collaboration is helpful and encouraged.  By working together, each of you can improve your learning of the subject.  However, there is a difference between working together to learn the material and copying another student’s work and passing it off as your own.  Submitting another person’s work as your own is a violation of academic standards and University regulations.  It is unethical behavior for people working in engineering or studying to work in this field.  Each student must submit his or her own work to pass the course.

Written assignments or exam solutions that are identical and, in the instructor’s judgment, indicating copying, will result in an F grade in the course for both students involved.  The instructor will notify the Associate Dean of the College of Engineering and Computer Science and the Dean of Students of any cheating incidents in this class.

Add-drop policy – Students are expected to be familiar with the University regulations for adding and dropping classes.  Students who find that they do not have enough time to prepare for this class or who have difficulty with the initial homework assignments should consider dropping the class within the appropriate deadline.  (Students can withdraw from the class on line up to February 6; between February 7 and February 13 a petition approved by the instructor and department chair is required.  Withdrawals after February 13 are not permitted.)  Students who do not complete the course work and do not withdraw from the class will receive a grade of WU, denoting an unsatisfactory withdrawal.  Such grades count the same as an F grade in the computation of students’ grade point averages.

Late assignments – Homework assignments and project submittals that are not submitted by the due date will be penalized 10% of the maximum grade for each week (or fraction of a week) that they are late.  (Note that you may receive a better grade if you complete an assignment and turn it in late rather than submitting an incomplete assignment on time.)

Changes – Students are responsible for all changes to this outline announced in class on sent via class emails.

Class schedule
	Date
	Lecture Topic
	Reading

	January 20
	Overview of energy resources and uses.  Different energy sources and energy consumption sectors.  Sources for direct generation of electricity.  Introduction to economic and environmental concerns associated with energy use.  Separating conventional from alternate energy resources.  Introduction to different topics to be covered in the course.
	Chapter 1

	January 22
	Library research on energy topics.  Meet with CSUN science and engineering librarian in Library Instructional Laboratory B.
	

	January 27
	Energy resources versus energy reserves.  Projected future national and worldwide energy demand and resulting estimated lifetimes for resources and reserves.
	Chapter 2

	January 29
	Basic analysis of energy systems.  Energy in fuels.  Energy conversion between fuels and motive power, including electricity generation.  
	Chapter 3

	February 3
	Analysis of combustion.  Combustion efficiency and measures of emissions per unit of fuel consumed.  Economic analysis of energy projects.
	Chapter 5; combustion notes

	February 5 and 10
	Environmental aspects of energy generation and use.  Air pollution from mobile and stationary sources.  Hazardous waste production from nuclear fuel processing.  Global warming: greenhouse gases, climate models, future concerns.  Environmental aspects of alternative energy sources.
	Chapters 4; and 6

	February 12
	Energy storage and distribution.  Transmission of electricity.  Storage of energy as fuel energy, thermal energy or electrical (work) energy.
	Chapter 16

	February 17
	Generation and use of electricity.  Factors affecting the price of electricity.  Current and proposed generation methods.  Alternative energy sources for electricity generation.  Future fuels for power generation.  Use of distributed generation.
	Chapter 17

	February 19 and 24
	Nuclear power.  Different types of nuclear power plants.  Radiation and safety.  Nuclear fuel cycle.  Nuclear waste disposal.  Thermal pollution.  Potential future for nuclear energy.  Different reactor types.  Fusion power.
	Chapter 8

	February 26
	First midterm exam, covers up to and including electricity generation

	March 3
	Analysis of renewable energy resources.  Definition of terms.  Hydroelectric power, biomass fuels, solar energy, wind energy, tidal and ocean power.  Considerations in the design of renewable-energy-resource systems.  Project proposal due
	Chapter 9

	March 5 and 10
	Details of analysis methods for solar energy, including solar-thermal and direct generation of electricity by solar power.  
	Chapter 13

	March 12 and 17
	Analysis methods for wind power generation.  Probabilistic analysis of winds.  Individual wind turbine properties.  Arrays of wind turbines
	Chapter 15

	March 19 and 24
	Potential for synthetic fuels.  Research results.  Pending future efforts.  Biomass fuels.  Use of coal and oil shale to produce clean fuels.  Economics of synthetic fuel
	Chapter 7 and Chapter 10

	March 26
	Review for second midterm
	

	March 31
	Holiday

	April 2
	Second midterm exam covers up to and including synthetic fuels

	April 7 and 9
	Spring Break

	April 14
	Future role of fuel cells in the commercial energy market.  Fuel cell basics.  Discussion of current types of fuel cells under development.  Future uses of fuel cells in automotive and stationary applications.  Where do we get the fuel for fuel cells?
	Section 7.3.5

	April 16 and 21
	Energy conservation technology.  Applications to commercial and residential buildings and equipment.  Industrial energy conservation.
	Chapters 19 and 20

	Saturday April 18, 9 am to noon
	Discussion and tour of alternative energy and energy conservation facilities at CSUN.  Solar cells for electric power production.  Molten carbonate fuel cell.  Adsorption chiller for air conditioning.

	April 23
	Transportation energy.  Overall role of transportation in energy consumption.  Prospects for improvement in vehicular fuel economy.  Hybrid, plug-in hybrid and fuel cell vehicles.
	Chapter 18

	April 28
	Overview of hydroelectric power, geothermal energy and energy from ocean waves, tides and thermal energy conversion.
	Chapters 11, 12, 14

	April 30, May 5 and 7
	Student presentations.  Schedule to be determined by number of students presenting.  Review for final on May 7.
	

	May 11
	Written project reports due by 11:59 pm on Monday of final exam week

	May 14
	Final exam, Thursday, 5:30 to 7:30 pm


Homework

Homework will be assigned about once a week.  Homework assignments will include traditional engineering homework problems and short research questions that will require finding data or providing written answers to questions.  You will have to download the homework assignments from http://www.csun.edu/~lcaretto/me496alt/solutions.htm.  Homework solutions will be posted at this web site after the homework is collected.
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Mail Code
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