
Agenda 12


Senior Seminar, Section 001, Fall 2004

Agenda 13 for December 6

Course web site: http://www.is.wayne.edu/drbowen/SenSemF04

I. Announcements:

A. Signin sheet

B. Section number and section title on papers

C. Overview section or summary for each section, then go into depth in one area (T)

D. Final paper:

1. Overall title and Introduction (Section 0)

2. Sections, each with its own title

3. Conclusion (Section 8)

4. One Works Cited

5. References following MLA style, including web pages or sites.

E. Section 7 (what should Michigan and Southeastern Michigan be doing to be ready for with changes, what are we doing?) due 12/13 not 12/6, to allow for inclusion of Michael Quah’s information.

F. Weekly email to SeSeF04@lists.wayne.edu about a research source. Be specific in these messages: (a) what information (for example, not just a general web site) and (b) in which section would you use it.

G. “Nigerian email” supposedly from Mikhail Khodorkovsky!

H. Final weeks:
1. December 6. Guest is Michael Quah, CTO of NextEnergy. I am scheduling NextEnergy for ideas on what Michigan and Southeastern Michigan should be doing to stay on top of the trends we have been studying during the semester.
”The Future of Power for Propulsion: Civilian & Military Perspectives”
Dr. Quah has requested that, since his presentation contains some sensitive material, it not be placed in a public area. Consequently, if you are not in class tonight, request copies from me.
2. Oral Presentations

a. December 6 (one or more may be put off until 12/13 – see previous item)

i Jane Sutherland

ii Ron Creswell

iii Daryl Pace

b. December 13.

i Chenoa Jarmon

ii Desmon Caldwell

iii Donna Kassab

iv Sandra Williams

3. December 20 – turn final paper in only. If you have already turned your final paper in, you do not have to come to class this night.

II. News stories:

A. New YorkTimes, Business Day sections for December 2 through December 5. Petroleum prices fell sharply, to $42.54. the lowest price since August, on news of higher reserves. The sharp drop was accentuated when investors sold futures contracts to lock in earlier profits. The stock market rose initially, but later fell when reports on after-Thanksgiving retail sails and new job creation were negative.

B. New York Times, 12/1/04, Business Day section Pg C3, “Global Forecasts for 2005 Growth Are Reduced,” by Brian Childs. The Organization for Economic Cooperation and Development (OECD), an organization of the 30 primary industrial countries, cut its forecast for US economic growth for 2005 from 3.7% six months ago, to 3.3%. The euro economies were reported to grow at 1.9%, down from 2.5% earlier. Lower growth is also forecast for Japan. These decreases were blamed on high oil prices. The OECD said that, “Future oil prices will crucially depend on further progress in energy conservation in emerging economies as well as the United States.”

C. New York Times, 12/1/04, World Business section Pg W3, “Gazprom to Bid at Auction of Yukos’s Oil Assets,” by Erin Arvedlund. On December 19, the Russian government will auction off the largest and most profitable unit of the Yukos energy company to pay back taxes the government says it is owed. Gazprom, the natural gas company controlled by the government, said that it would bid on the unit. Analysts expected that the government-controlled oil company would win the government auction.

D. Morning Edition on National Public radio, 12/1/04 about 7:20 AM. Higher petroleum prices are increasing the cost of military operations in Iraq, increasing our trade deficit and narrowing our foreign policy options. The US is less able to carry out other military operations abroad.

E. The New York Times, 12/2/04, Pg A16, “Risk of Heat Waves Rising With Emissions,” by Andrew Revkin. Last year, an extremely hot European summer caused an estimated 20,000 premature deaths. A study of CO2 emissions and European climate estimates that the chances of a repeat at least doubled and probably has increased fourfold, due to global warming emissions from power plants and cars. A news story the previous day on National Public Radio’s Morning Edition at about 6:20 PM said that the evidence is strong enough to cause speculation about possible lawsuits against power companies. An opposing commentator said that it would be impossible to assign specific blame to individual power plants.

F. The New York Times, 12/4/04, Business Day section, Pg B3, “Russia: Yukos Subsidiary Investigated,” by Erin Arvedlund. The Russian government again raided the offices of the unit of the Yukos oil company that will be auctioned off to pay for back taxes.

III. Closer look at ACIA. What is at stake. Arctic breeding grounds. Wetlands.

IV. Tips for getting better mileage (Ford Motor Company handout, other manufacturers also have suggestions)

A. Use heater and air conditioner selectively

B. Observe posted speed limits

C. Keep tires inflated to recommended levels (can save 3% to 4%)

D. Accelerate smoothly, brake gradually. Safer, saves gas, reduces brake wear

E. Minimize idling time. For example, consider parking your car and going inside instead of using drive-through lanes.

F. Properly maintain your vehicle and replace your air filter as recommended.

V. Review of main points in course

A. Sections of research paper (Here, you see the cross-bar of the T [summary or overview] only. Not shown is the part where you pick one area within the section – the vertical bar – in which to go into greater depth.) Each Chapter in the text is summarized in one or more of the class Agendas.


	Section of Paper
	Chapters of Class and Text to Summarize

	1 – The Present Situation
	Agenda 1 item XI, (not in text)

	2 – My Personal Mobility
	Class, measurements on fuel use and occupancy (not in text)

	3 – Problems on the Horizon – four problems
	Class, Chapters 1 and 3 in text

	4 – Alternate power sources including Hybrid and Electric
	Class, Chapters 4 and 5 in text

	5 – Alternate Vehicles not including power sources
	Class, Chapters 2 and 6 in text

	6 – Safety - vehicles and Automatic Highways (also additional benefits expected)
	Class, Chapters 7 and 8 in text

	7 - Detroit Metropolitan Area and the Future of Personal Mobility – what should we be doing, what are we doing
	Class, NextEnergy (Quah), Chapter 9 in text

	8 – Personal Conclusions
	Class


B. Section 3. Our transportation system will experience one or more disruptions by 2050, or at least people expect these disruptions.

1. Using half of the petroleum supply

2. Needing to take global warming seriously – stop using non-renewable fuels with carbon in them

3. Congestion

4. Safety

C. There are two basic approaches to dealing with at least the first two issues:

1. Section 4. Alternate energy sources. Hybrid, alternate liquid fuels, methane, hydrogen, BEVs, HEVs.

a. The gasoline hybrid is not a long-term solution for the long-term crises we face, since we would need to get approximately 300 mpg if we continue to use carbon-based fuels.

b. Ethanol, with our current technology, is not a solution for the US, either in terms of cost (in the US, it currently must be subsidized in order to get people to buy it, since it is expensive to manufacture) or in terms of it being a source of energy (in the US, it currently takes more petroleum energy to manufacture than is contained in the ethanol). Ethanol subsidized by the government can be a good buy, but who pays for the government subsidies?

c. If only a small amount of petroleum energy were required to manufacture ethanol, it would be neutral for global warming, since the crop would pull CO2 out of the atmosphere for growth, and put it back into the atmosphere when the fuel was burned, or when the stalks and other waste decomposed.

2. Section 5. Vehicles that use less energy. ULV, two-passenger (helps with congestion). Using light materials can also help with ULVs – carbon fiber, etc.

D. (Not in text) Will we be forsightful and wise, and prepare for a stress-free transition? The history in Michigan is not soothing. Michigan has had three waves of good times; fur trapping, lumber and automobiles. Here is what happened with the first two:

1. Lewis and Clark reported wildlife, including fur-bearing animals, in what today we would call spectacular abundance; rivers thick with fish, for example. We have killed off most of this, and we can no longer support commercial operations (except for tourists).

2. In the 1900s we cut down essentially all of Michigan’s old-growth forests, and we now have to import lumber.

3. Similarly, in the state of Washington, you may remember the Spotted Owl controversy. Washington will be completely forested in a few decades, and there is no thought of conservation. Instead, the prevailing attitude seems to be, “Let us cut it all now,” with no thought of the future.

E. 
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Natural gas prices: Increasing 19.6% per year, doubling every 3.87 years


VI. Hydrogen Fusion Vs Hydrogen Combustion and Fuel Cell Vs Nuclear Fission

A. Atomic structure. Electrons and nucleus – size difference

1. Size of atoms are determined by the electrons. Typical size of atom = 10-10 meters while size of nucleus is 10-14 m: 10,000 times smaller. Reactions between electrons involve about 1 electron Volt, reactions between nuclei involve about 1Million electron Volts, one million times more.

2. Molecules are made up of atoms. Electrons interact, but not nuclei.

3. Chemical reactions do not change the elements involved (C, H, O, etc.) but nuclear reactions do (e.g. 2H ( He)

B. Hydrogen Fusion is a nuclear reaction in which hydrogen atoms combine to make heavier nuclei, releasing energy. The candidate reactions generally do not have radioactive byproducts. Workable hydrogen fusion (see ITER project) has been attempted for about 40 years and has always remained elusive. Experts are hopeful that one more round of research reactors will demonstrate feasibility, and lead to commercial prototypes. Commercially feasible hydrogen fusion power would mean, in today’s terms, a virtually unlimited supply of electrical energy with few environmental impacts. Hydrogen fusion energy generation would take place in central power plants.

C. Hydrogen combustion engines (using hydrogen instead of gasoline) and fuel cells involve chemical reactions.

D. Nuclear fission involves heavy nuclei (primarily Uranium and Plutonium) splitting to form lighter elements. There is ample nuclear fission fuel, but there are several issues:

1. Byproducts are radioactive. Energy generation would take place in central power plants.

2. Waste products have long half-lives and would have to be stored with extreme care.

VII. Some details on hybrids and hydrogen (Aasim Hashmi, former student, 11/19/04)

A. There are other types of fuel cells besides hydrogen fuel cells. Virtually any fuel with hydrogen in it can be used in a fuel cell. The non-hydrogen atoms (e.g. carbon) are stripped off and may be used outside of the fuel cell to generate energy. Only the hydrogen powers the fuel cell itself.

B. Hydrogen fuel cells currently cannot increase power rapidly enough to satisfy typical demands for performance. A battery and electric motor are used to provide this performance boost.

C. A hydrogen fuel cell needs to be “started” using a battery, to get the gases flowing. This requires more starting power at low temperatures.

VIII. No long-term alternatives are ready now.

A. BEVs are problematic because of the batteries, unless some Riley-style ULVs are used. Battery technology has been heavily researched for years. Some new types of alternatives have appeared in recent years, and there has been marked improvement in some older types, but there is not as high a likelihood of sudden and dramatic breakthroughs. Safety issues:

B. Hydrogen has several issues (revised):

1. Shipping and Storage. Because of the extremely small size of hydrogen atoms, and its chemical properties, hydrogen can leak out through extremely small holes, imperfections, or naturally-occurring spaces between atoms in a container. There are currently three methods for storing hydrogen at high enough densities to be useful:

a. Storage at atmospheric or normal pressure. This could be used for shipping hydrogen, but storing it in a vehicle would result an a very small range.

b. High pressure (5,000 psi). There are several problems with this method, including explosions in the even of even small leaks. Could also be shipped in this form. The American Physical Society has recommended abandoning this method.

c. Liquefaction (cool to –423 degrees Fahrenheit. Complicated and probably prone to failures. Could also be shipped in this form.

d. Storage in a solid, such as metal hydrides (Energy Conversion Devices) or other materials (American Physical Society report). Unfamiliar, unproven. Cannot be shipped in this form.

2. Hydrogen embrittlement – makes at least some metals brittle over time. This can apparently be handled by redesign of parts and use of alternate materials.

3. Large explosive range (LEL and UEL) for concentration, low amount of energy required, invisible flame. When escaping from a high-pressure environment, hydrogen can ignite itself and explode (does not need a spark). Handling hydrogen in confined spaces with air (e.g. not in fuel tank) must be careful – let it escape. Hydrogen sensors needed to shut down system in the event of emergency. There is also a public perception that hydrogen caused the explosion of the dirigible Hindenburg, hence an acceptance issue.

4. No natural sources; must be manufactured. May need to be produced near where it is used, because of pipeline pressure losses. There is a problem with clean and economical generation of hydrogen. The cost must be brought down by at least a factor of 4 (American Physical Society report, May 2003)

5. Fuel cells are prohibitively expensive (approximately $100,000, currently, for a modest power level) for non-prototype use at this point.  The cost must be brought down by at least a factor of ten (APS report). This is probably more than can be achieved by the normal cost reductions from high-volume manufacturing. For example, better catalysts at the membrane surfaces could raise the power output for a given physical size, and permit reduction of cost through reduction of size and use of expensive materials.

C. Methane or natural gas. Low in carbon (CH4). Must be pressurized or liquefied to store enough for transportation. I don’t have a good idea of what other issues may be.

D. Ethanol. In US at least, too expensive, must be subsidized in order to be salable, and does not produce net energy. But Brazil can do it, so maybe the US could learn how to do this. Hard to start a vehicle with ethanol; Brazilians use a small gas tank under the hood to start the engine. Could the US learn how to make this energy-efficient and economical?

E. Nuclear fission. Radioactivity means that all of the fuel for a long period must be stored inside, so rapid release of that energy (explosion) is a danger. There are new, safer designs that would never explode (increase in temperature lowers reactor output). Storage of wastes is certainly a political issue, but may not be a technical one. This is an alternative that is not going away soon. Does not contribute to global warming.

F. Nuclear fusion. This would solve our energy problems, but it is not technically feasible now, probably ten to twenty years from use, at a minimum.

G. Wind, solar. Basic source of energy (wind, sunshine) is not reliable, at least in Michigan. Would require storage of energy. Works better for hydrogen, therefore. Might very well involve local protests if implemented on a large scale. Used to generate electricity. Could be used for electrolysis of water, or for charging BEVs.

H. There are many currently-available technologies for serious improvements in petroleum mileage. These could extend the life of the petroleum reserve, and yield more time for adapting to the eventual changes. Here are some examples:

1. Variable-displacement engines and turbo charged engines

2. Diesel engines – improved, more-acceptable designs

3. Hybrids

4. Use of lighter materials

5. Alternate fuels such as ethanol, but only if they are actually used in quantity.

IX. Encouraging changes. How can society encourage changes seen as socially desirable? What are the costs and benefits of each method?

A. Financing research and development

B. Government providing information and coordination

C. Publicity

D. Taxation of less-desirable alternatives

E. Regulation

F. Tax breaks for favored alternatives

X. Grammar and writing

A. More words that sound alike:

1. Hear Vs here

2. Weigh Vs way

3. Hey Vs hay

4. ‘til Vs till

5. Sale Vs sail

6. Esthetics Vs ascetics

7. Pass Vs past

B. Other points for writing papers (repeat):

1. If it is a verbatim quote, it goes inside quotation marks and it has a citation. Only a citation is needed if it is someone else’s fact(s) or idea(s). If it is not general knowledge, or if you are not sure whether or not it is general knowledge, it needs a citation (and quote marks if it is verbatim).

2. A is …, B is …, but A and B are … (the “and” makes it a plural subject).

C. Abbreviations:

1. NACS – Not A Complete Sentence. Lacks either a verb or a subject, or does not express a complete idea

2. ROS – Run-On Sentence. Two complete sentences joined together without punctuation or joining words.

3. NAT – Needs A Transition. Two very different subjects, usually in the same paragraph, are just butted together. You need some words to smooth the transition.

D. Subject-verb number agreement – both the subject and verb must both be singular or both be plural.

1. The town collects more parking fees near Christmas. (no s goes with s)

2. The towns collect more parking fees near Christmas. (s goes with no s)

These rules do not work if the noun or verb are “irregular” – don’t use no s / s for singular / plural. Example: I am but we are.

XI. Some specific points

A. How much of a reduction in gasoline use would it take to control Global Warming? NOTE: we will confine this to transportation energy. Similar cuts would have to be made in other energy sectors.

1. “Restoration Factor” = 2

2. “Economic growth Factor” = 5.

3. “Population Growth Factor” = 1.5.

4. The total factor is 1.5 ( 2 ( 5 = 15.

So? The gasoline hybrid isn’t going to get us there, folks.

B. NextEnergy
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		2003		$4.98		$9.62

		2004		$5.35		$10.52
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