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Catalog Description

Advanced studies in selected fields of mechanical engineering.

Course and Instructor Information

	Instruction information

	Name
	Larry Caretto

	Email address
	lcaretto@csun.edu

	Office
	EA 1333

	Phone
	818.677.6448

	Fax
	818.677.7062

	Office hours
	Wednesday, 5 to 7 pm; also by appointment, drop-in or email.

	Course Information

	Ticket number
	57564

	Class hours
	Wednesday, 7 to 9:45 pm

	Class location
	Oviatt 1

	Course web page
	http://www.ecs.csun.edu/~lcaretto/energy


Expanded Description

If fall 2002, the ME 694C seminar will be entitled seminar in energy resources, technology and policy.  It will cover a range of issues related to the science and technology of energy and discuss the policy implications of these issues.  Some of the questions addressed in this seminar are listed below.

Almost all considerations of energy resources and innovative energy technology revolve around the costs of the proposed resource or technology.  In addition, some proposed technologies, such as controlled nuclear fusion, have not been demonstrated to be scientifically possible.  How shall we analyze alternative methods for energy production giving full consideration to both economic and technical issues?  How is this analysis affected by considerations of long-term versus short-term technologies?

One important consideration in all energy issues is the interaction of environmental concerns with energy production and use.  The relation between energy and air pollution is especially important.  More efficient energy use by automobiles and electric power plants should reduce the amount of fuel they use and the air pollution they produce.  How can we achieve these reductions?  Will increased use of nuclear energy play a role?

Although most scientists working in the field of global warming now believe – with great uncertainty about the exact effect – that current human activities are leading to a warmer climate over the next century, the U.S. government has abandoned the Kyoto treaty intended to reduce the so called “greenhouse gases” that lead to global warming.  If global warming is a serious concern, what are the technical ways in which greenhouse gas emissions can be reduced?

Automotive fuel economy is currently a controversial issue in Congressional considerations of a new law on energy policy.  Individuals who work in this area recognize that improvements in fuel economy are possible, but at an increased cost.  What are the technologies that can improve automotive fuel economy?  What are the political and economic forces that affect the adoption and use of such technologies?

In early 2002, the Bush administration announced that it was replacing the government-industry research effort known as the Partnership for a New Generation of Vehicles (PNGV), started under the Clinton administration, with a new effort that would focus on fuel cells.  The State of California has formed the California Fuel Cell Partnership to encourage the introduction of fuel cells in automobiles and other applications.  What is the status of fuel-cell research and development?  What are the technical issues that have to be addressed to allow the widespread use of fuel cells?  How do we get the fuel for fuel cells?

The largest energy resource in the world (and in the United States) is coal.  However, coal has been regarded as a “dirty” fuel compared to oil and, especially in recent years, natural gas.  Following the 1973 oil embargo, there was a large effort to develop clean-coal technology.  That effort lapsed after new supplies of natural gas were developed following the deregulation of natural gas prices.  The federal government proposed a new effort on clean coal technology on February 14, 2002.  What are the prospects for this technology?

Preliminary data for calendar year 2000 show that the United States imported 55% of its petroleum.  This percentage has been increasing over time.  How can this fraction of imported petroleum be reduced?
Text
James A. Fay and Dan S. Golomb, Energy and the Environment, Oxford University Press, 2002.

Course Conduct

Student background – Students taking this course are expected to have a wide range of backgrounds.  The key requirement is the ability to review new material and understand its technical implications.  A background in thermodynamics with an introduction to combustion energy balances is required.

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

· have a good understanding of the spectrum of the technical and policy issues that are associated with the production, refining, conversion, transportation and use of energy resources in the world, particularly in the United States.

· understand the links between energy use and environmental problems.

· 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.

· recognize the interface between purely technical issues and the policy choices that a society faces regarding energy use.

· recognize the uncertainty that is present in translating current technical information into policy choices that may reach into the future.

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

Homework Assignments
15%

Project
30%

Midterm Examination
25%

Final
30%

The translation of a final numerical score into a letter grade rests solely on the judgement of the instructor.  Plus/minus grading will be used in this course as shown in the following list of criteria that will be used for letter grades:

A:
Student has a good understanding of almost all of the seminar material and is able to do independent research in energy topics that displays broad background knowledge of the seminar material.

A-:
Student knows and understands most of the seminar material and is able to do independent research in energy topics that displays background knowledge of the seminar material.

B+:
Student does well in demonstrating knowledge of the course material or in independent research but does not do both as well as an A- student.

B:
Student knows fundamentals of the seminar material and can apply the material to the preparation of a reasonable research paper.

B-:
Student has similar performance to a B student, but some gaps in learning the seminar material or has not done a good job on the research paper.

C:
Student has only demonstrated a minimal knowledge of the seminar material and has not presented ideas effectively in independent research.

Semester project – Each student will have the opportunity to prepare a research paper on an energy-related topic and present that paper to the class.  In addition to the oral presentation, a written report is required.  Project topics are selected by students with the approval of the instructor.  Topics may be broad (e.g., synthetic fuels) or narrow (e.g., electricity markets in California).  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 October 9 and the final report (15 to 25 pages) is due November 27.  Student presentations to the class will be on November 27 and December4.

Plagiarism vs. Collaboration – Students usually 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.  The latter is a violation of academic standards and is improper behavior for students preparing for a professional career in engineering or sciences.  Consequently, each student must submit his or her own work to pass the course.

Identical solutions on exams, indicating copying, will result in an F grade in the course for both students involved.  Students who are found cheating by submission of identical assignments or any other observations will be referred to the Office of the Dean of Students for disciplinary action.

Late assignments – Assignments must be submitted by the date and time indicated.  Late assignments will receive a penalty of 10% of the maximum score for each week or fraction of a week that they are late.  (An assignment worth 100 points that would normally receive a grade of 90 if submitted on time would receive a grade of 70 if it were submitted between eight and fourteen days after the due date.

Changes – Students are responsible for all changes to this outline announced in class.

Schedule of lecture topics
The reading assignments shown below are page numbers from the text by Fay and Golomb

	Date
	Lecture Topic
	Reading

	August 28
	Overview of energy resources and uses.  Different energy sources and energy consumption sectors.  Sources for direct generation of electricity.  Energy resources versus energy reserves.  Projected lifetimes for reserves.  Introduction to economic and environmental concerns associated with energy use.
	1-27

	September 4
	Basic analysis of energy systems.  Energy in fuels.  Energy conversion between fuels and motive power, including electricity generation.  Heat rates for electric power production.
	30-66

	September 11
	Environmental aspects of energy generation and use.  Air pollution from electric power plants and fuel refining operations.  Hazardous waste production from fuel processing.  Automotive air pollution.  Introduction to global warming.
	226-234, 242-263, 267-277

	September 18
	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.
	69-85 and 88-116

	September 25
	Nuclear power.  Different types of nuclear power plants.  Radiation and safety. Nuclear fuel cycle.  Nuclear waste disposal.  Thermal pollution.  Potential future for nuclear energy.  Other reactor types.
	120-140

	October 2
	No class meeting.  Students should use class time to prepare project proposals that are due at the next class meeting.
	

	October 9
	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.
	143-183

	October 16
	Energy use in transportation.  Automotive fuel economy.  Potential for increases in automotive fuel economy.  Fuel economy of various engine types.  Alternative engines.  Vehicle emissions
	188-223

	October 23
	Global warming.  Scientific evidence.  Greenhouse gases.  Climate forcing.  Uncertainties in the evidence.  Models of the future.  Problems with models.  Policy choices.
	277-297 plus NRC report

	October 30
	Midterm Exam
	

	November 6
	Potential for synthetic fuels.  Research results.  Pending future efforts.  Use of coal and oil shale to produce clean fuels.  Economics of synthetic fuels
	To be provided

	November 13
	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?
	To be provided

	November 20
	Selected topics with guest speakers (to be determined)
	

	November 27
	Student presentations
	

	December 4
	Student presentations, review for final
	

	December 11
	Final Exam, 8:00 to 10:00 pm
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