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Monday, September 13

Fall 2004

Senior Seminar 1, ISP 4760, Section 001

Senior Seminar 2, ISP 4860, Section 001

I. Introduction

A. Instructor
David R. Bowen
Science and Technology Division
Department of Interdisciplinary Studies
Wayne State University
2311 A/AB (5700 Cass Avenue) / Detroit, MI  48202
email: d.r.bowen@wayne.edu
Telephone numbers:

1. 313-577-1498 (W) / FAX 313-577-8585

2. 248-549-8518 (H, please before 9:30 PM)

3. 313-390-2155 (Ford, most Fridays and some Thursdays)

B. Office hours

C. So I don’t mind being called, right?

D. Class members

E. Pictures for web site – NOT a requirement. Will be taking pictures for several weeks. Or if you have one that you like, I can use that. Email or diskette.

II. Overview of content – Energy, the Automobile, and Detroit

A. Automobile industry – present situation

B. Future factors (sustainability, time span of decades, out no further than fifty years)

1. Petroleum supply

2. Global warming

3. Congestion

4. Safety

C. Available responses

1. Alternate energy sources

2. Alternate vehicles

3. Smart highways

D. Implications for Detroit Metropolitan Area

III. Current stories:

A. Time spent waiting in traffic (Texas Traffic Institute and many newspapers)

B. Health effects of automobile emissions (9/11 New York Times)

C. EPA ordering Oakland County to restart mandatory annual automobile emissions tests, County is appealing (9/13 WDET 101.9 FM)

D. OPEC unable to control oil prices (9/13 New York Times)

IV. Review of Syllabus

V. Research Portfolio

VI. Oral presentations

VII. Class ListServ – send email to sesef04@wayne.edu and it will be distributed to me and the whole class. Be warned, however that ordinary replies also go to the whole list. Copy and paste the address is you want a private reply.

VIII. October 4 / September 27

A. I will be away on October 4

1. Online class that night

B. Preparation for online class September 27

IX. Research methods

A. Available sources

B. Citations

C. Best available evidence

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

A. Online course information form – fill in by next class

XI. Content: Present situation

A. History

1. First autos in Germany about 1895. Typical requirement to have someone walk in front to warn people

2. Henry Ford 1905 – almost 500 automobile companies, half had gone out of business. $5 day, auto workers could afford to buy product.

3. GM – to get past boom and bust cycles, price product for bust.

4. Better roads became a priority - AAA

5. Suburbanization

6. Supply and demand. Oil sales are “inelastic.”

B. Why Detroit?

1. Early association with gasoline engine

2. Skilled workforce from railroad car and bicycle industries

C. Current statistics

1. World uses 82 MB (Million Barrels, 1 Barrel = 32 Gallons) of oil per day

2. US sales of 15 to 20 million units per year

3. US 1 in 6 jobs due to automobile industry, more dependency in Michigan and Detroit Metropolitan Area

D. Chemistry basics

1. Fuel is H and C with some S as an impurity, air is O and N.

2. Perfect combustion leads to H2O (water vapor, steam) and CO2, carbon dioxide, neither of which have directly harmful effects.

E. Emission regulations

1. By US EPA except that states can have an approved program if at least as strict.

2. Each vehicle has a maximum allowed rate of emissions – no allowance for size. Shown below are typical US regulations. Allowed levels are decreasing each year. Vehicles cannot be put on the market until they are shown to pass these levels. California (CARB) has stricter regulations for vehicles sold in California. A group of Eastern states adopts CARB regulations a few years after CARB puts them in effect. The EPA adopts these stricter levels after a further delay.

a. HC (Hydrocarbons of all varieties i.e. HxCy). Factor in smog. 0.41 grams per mile

b. CO (Carbon Monoxide). Poisonous. 3.4 grams per mile.

c. NOx especially NO2 (Nitrogen dioxide). Forms smog and ozone. 1.0 grams per mile.

d. PM (Particulate Matter). Soot, smog, lung damage. Mainly from diesel engines. 0.20 grams per mile.

e. HCHO (Formaldehyde). Typical future levels 0.015 grams per mile.

3. Catalytic converter (Three Way Catalyst) in exhaust system gets rid of most pollutants (over 99%), regulations cover what comes out after catalytic converter.

a. Catalyst – a  chemical that promotes or increases the rate of a chemical reaction, but is not consumed in that reaction.

4. Other problems

a. SO2 (Sulfur Dioxide). Forms acid rain, causes breathing difficulty and lung damage. EPA monitors general exposure and mandates reduction programs.

b. O3 (Ozone). At ground level, factor in smog, causes breathing difficulty and lung damage. EPA monitors general exposure and mandates reduction programs.

c. Pb (Lead). Causes nervous system damage, especially in children. After introduction of lead-free gasoline, no longer a major source of lead exposure.

F. Mileage regulations. Each manufacturer’s Corporate Average Fuel Economy (CAFE) must meet the standards. The manufacturer can seel vehicles that have lower mileage if they also sell an offsetting number of vehicles that get higher mileage. Average sales-weighted volume of all vehicles sold must come under the regulation, for each manufacturer.

1. 1996-2004 CAFE standards are:

a. Passenger Cars 27.5 mpg (same for imports)

b. Light-Duty Trucks 20.7 mpg

c. Heavy trucks (> 8500 pounds) no regulation

2. Upcoming new light-duty truck CAFE standards. Light-Duty Trucks 21.0 mpg in 2005, 21.6 mpg in 2006, 22.2 mpg in 2007

3. Manufacturers must manage their sales for the model year to make sure that all vehicles sold meet the CAFÉ requirements.

4. Only the EPA is allowed to regulate mileage – states are not allowed to. However, California’s announced intention to regulate CO2 as a greenhouse gas is being attacked by some as an indirect mileage regulation.

G. Petroleum supply

1. Different classifications. Proven reserves are petroleum that is pretty well known to be there, and can be extracted at a profit with current prices and technology.

2. US uses most (60%?) of world oil, has 3% of world reserves.

3. Most reserves in Saudi Arabia and Iraq.

4. US oil production peaked about 1972, has been declining.

5. Increased understanding of how petroleum deposits are formed

a. Dome (often salt) to trap deposit

b. Material (rock) under dome that is porous but non-absorbent

c. Temperature /depth history that is warm (deep) but not too warm (deep)

d. Cracks in rock form channels so that pressurized oil can flow to well

e. Petroleum pressurized by natural gas, later often by water injection, but this must be managed carefully so that water does not mix with oil.
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