
Agenda 12


Senior Seminar, Section 001, Fall 2004

Agenda 12 for November 29

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

I. Announcements:

A. Put the Section Number on your papers! (I’m not saying “Please any more.) Sometimes it is hard to tell which section you are turning in, and the same paper can get different grades, depending on which section it is. For example, many people write Section 5 (alternative vehicles) on hybrids (no overview) but hybrids were Section 4 (alternative power systems).

B. Other requirements that are commonly not being met:

1. Title (relatively minor)

2. Overview section for each section.

C. Final paper:

1. Overall title and Introduction

2. Sections, each with its own title

3. One Works Cited

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

D. From the Syllabus:
’Each section, with the possible exception of the last one, “Personal Conclusions,” should have an overview of the topic, and select one aspect for more detailed treatment. For example, for section III, “Problems on the Horizon,” this section should briefly review the major problems, and then go into more detail on one problem, for example global warming.’ Each section’s overview should cover the material from the textbook and the class, at least.

E. Reminder (from the Syllabus): “you should precede each section title with your own specific title for the section, such as “The Automobile and Society: The Present Situation” for section I.”

F. 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.

G. Reminder about 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

H. Signin sheet

I. Final weeks:

1. This week – bring portfolios for self assessment. Also Student Evaluation of Teaching (SET). (Is this what I said last week?)

2. December 6. Guest will be 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 trends, although it is not clear to me that Quah will actually deal with this.

3. Oral Presentations December 6 or December 13.

a. December 6

i Jane Sutherland

ii Ron Creswell

iii Daryl Pace

b. December 13.

i Chenoa Jarmon

ii Desmon Caldwell

iii Donna Kassab

iv Sandra Williams

4. December 20 – turn final paper in only.

5. What if you haven’t turned the sections in during the semester?

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

III. News stories (handout)

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. Notes on Chapter 7 in textbook

A. Europe historically less stable than the US, does not have the large unified consumer base (Europe compartmentalized)

B. Cities more densely packed, transit more popular, better financed, but also built roads - cheaper than transit

C. Europe more innovative in car design than US, e.g. front-wheel drive had 25% of European auto production in 1945

D. European bubble cars popular 1950's - Isetta, front door. Never regarded as "real cars", prosperity was on the rise, went out of production. Alternative vehicles must not seem to be a low-market substitute for a real car.

E. Currently Europe has denser cities, more congestion, and taxes favor small cars. Fewer multi-vehicle households and a taste for luxury are in opposite direction, towards larger vehicles.

F. Europeans own fewer cars, drive fewer miles, good for electrics, but if a family has only one vehicle, that must serve all purposes

G. More company cars in Europe, so there is some interest in lowering fleet costs. This could bode well for small cars.

H. UK has smaller houses, many w/o garages. In Germany & Italy, 72% live in apartments. Recharging a BEV is difficult in these situations.

I. Europe transit carries 15% of passenger-kilometers compared to 2.5% in US. Europe has had more experimentation with banning cars from central cities, US moves out to exurbs instead. After oil embargo in early '70's, most nations expanded transit, except US

J. Air transport uses 5 times the energy of transit, car 2 times, and transit also much safer (255 times). AVERE is a European organization advocating BEVs.

K. A second car in affluent European households may be best market for BEVs.

L. ULM could triple energy efficiency of car, surpass transit in energy efficiency. But BEVs will be more expensive until volumes increase.

M. Europe suited to BEVs, must have upscale image. Bubble cars were utilitarian. Upscale markets are often green markets – customers willing to pay more.

N. Historically, there was a battle between Ford (cheap) and GM (multi-level), GM forced Ford to their model. It will be similar with small cars.

O. Conclusion for this region (?): leave BEVs to Europe?

VI. Review of main points in course

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

1. Using half of the petroleum supply

a. Primary, secondary, tertiary recovery.

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

3. Congestion

4. Safety

B. 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.

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.

C. Section 6. Safety. Safety is an automotive concern on its own, and also a higher concern for ULVs. Riley divides this into two sections:

1. Making individual vehicles safer. Crush or cushion zone, hard-shell compartment (perhaps inside-out for small vehicles)

2. Intelligent transportation systems to reduce congestion, increase mileage, keep vehicles out of each others’ way, control unsafe driving. These are starting to happen with Anti-Skid Braking Systems, Traction Control Systems, Enhanced Stability Control and Rollover Control. Would eventually involve DBW and SBW.

D. Section 7. What should Michigan be working on to ensure a continuing role in personal transportation? What is Michigan working on?

E. Section 8. Personal conclusions. Also need an overall introduction.

VII. 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.

VIII. 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.

IX. 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, must be subsidized, 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.

X. 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

XI. Grammar and writing

A. Grammar we have gone over that has not “taken” Are we writing at the last minute?

B. More words that sound alike:

1. cite Vs site Vs sight

2. by Vs buy Vs bye

3. brake Vs break (still getting mixed up on this)

4. braking Vs breaking

5. read Vs reed

6. write Vs right Vs rite

7. seed Vs cede

8. borough Vs burrow

9. sew Vs so Vs sow

10. oh Vs owe

11. mourning Vs morning

C. Other points for writing papers (repeat):

1. A is …, B is …, but A and B are …

2. Two words used as an adjective (modifies a noun or another adjective) should be joined together with a hyphen, unless the joined form is a word in its own right.

a. Hyphen examples (MANY words now appearing as hyphenated, but they usually are not adjectives.

i my recently-purchased computer

ii my just-refurbished home

iii a wholly-owned car

iv a highly-regarded authority

b. Non-hyphenated examples:

i every day Vs everyday

ii no where Vs nowhere

D. References. Citing web sites.

1. In the body, in parentheses:

a. Either (a) the last name of the author or (b) an abbreviation for the authority sponsoring the Web site

b. A page number (for PDF files), a paragraph number (if available) or either (a) the title of the web page or (b) an abbreviation of the title

2.  In the List of Works Cited, in order separated by periods:

a. The abbreviation that you used in your citation in the body.

b. Full name of sponsoring group or body, usually to be found on the site’s home page., followed by the acronym if this is common.

c. Title of the specific web page cited, in quotes. The title is usually at the top of the page.

d. Date of the specific web page cited. To find this, right-click on the page and choose “View Page Info” (Mozilla and Netscape) or “Properties” (Internet Explorer.)

e. Specific person  or persons as author(s)

f. The last date that you viewed the page.

g. The full URL for the page in angle brackets, e.g. <http://www.mla.org/style_faq>, either from the location bar (after viewing the page) or the status bar at the bottom of the screen, before clicking on the link to the page.

3. Example: MLA “Frequently Asked Questions about MLA Style.”

a. In the body: (MLA FAQ)

b. In the List of Works Cited:
MLA. Modern Language Association (MLA). “Frequently Asked Questions about MLA Style.” 11/1/04. 11/1/04. < http://www.mla.org/style_faq>.

XII. 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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