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Senior Seminar, Section 001, Fall 2004

Agenda 5 for October 11

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

I. Announcements:

A. We will continue to meet in 220 Cohn at (6 – 9:40 PM). Several people who took part in the online session last week suggested that we should repeat the online session, which would mean that for at least one week we would not meet face-to-face.

B. Section 3 of your paper is due. This section is on “Problems on the Horizon” (some call it “Looming Crises” but substitute your own title. This is on (a) petroleum supplies running out at some point that we don’t know exactly), (b) global warming, (c) traffic congestion and (d) safety. The idea is that one or more of these will force a fundamental change in our system of personal mobility (the car).

C. Also this week you should have brought your Research Portfolios to class. I will divide you into groups again to compare your Portfolios, and then each of you will write an assessment of your own.

D. Reminder about Online Course Information Form on course web site

1. Tell me the email address you really want to use

2. If you want to be able to use Online Grade Reports, change No to Yes

· Ronald Baines

· Nicole Beecher

· Desmon Caldwell

· Ronald Creswell

· Timothy Johnson

· Fred Lindsey

· Laura Miller

· Joanna Powell

· Sandra Williams

E. 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

Also, SeSeF04@lists.wayne.edu is NOT a web site that you type into the location box of a web browser, but an email address that you put in the “To” line of an email message.


F. Reminder: not ten, but fifteen research sources for paper

G. Finish up your fuel and occupancy logs, and bring the data to class next week. For the fuel log, you have to finish it off with a fillup, noting the miles driven on the odometer, the gallons of fuel, and the cost of the fuel. We will go through the calculations in class.

II. Online session

A. Apparently, no one who was not at the practice session was able to access the chat. I was so busy with the conference that I forgot to check email until after it was over. I know I said that I would do this, and I apologize for not checking. From the emails, at least most people who couldn’t access the chat could get to the web site, log in and find the links, but when they clicked on “LET’S UNCHAT!!!” the chat window was empty. This is what happens if you are not using Internet Explorer, but some other Browser. Because problems were common, and because I did not check email, I am not counting this as a regular class with required attendance.

B. What worked so well, I think, was the exploration of how different players see the situations that are the subject of the course. Examples are climate scientists, automobile manufacturers, and foreign oil workers in countries such as Nigeria and Saudi Arabia. In fact, the session changed my mind about the course. Before the session, I thought it was about a lot of information, and personal reactions to the information. However, I did come to see that it is important to understand how people in these other situations see the overall situation. Here are some examples:

1. We cannot expect commercial enterprises to do things for the public good. In a market economy, such as ours, if you are not producing a product or service that people will pay more than your costs for, you should be doing something else. Also, of course, you will run out of money to do anything at all. We do, however, need government to create the infrastructure that the market needs (including regulation) and we also have a number of non-profit organizations for desirable activities that are unable to make a profit. But generally, to produce large amounts of goods and services, we rely on the commercial sector.

2. Many oil producing nations in less-developed countries have a top tier of residents at management levels, and a larger number of residents doing most of the real work, but depend on a middle level of foreign technical experts to design and manage the infrastructure. Any insurgency will often target these foreign workers, who have other options and will often leave.

3. One option if commuting becomes too expensive is working online. While this may rescue the US, I don’t think it rescues us in Southeastern Michigan, to have people stop using their cars.

4. We have at least several, and potentially many, responses to the looming crisis in petroleum supply, and to global warming. We can respond (a) with much more fuel efficient vehicles, and (b) with other energy sources. However, the existence of so many choices can act as a disincentive for companies thinking of testing the market in a big way. Consider if Company “A” manufactures a new product (vehicle or fuel). These projects cost billions of dollars. They will naturally choose a product they think is superior. But suppose that, later, Company “B” enters with a competing product that the market decides is superior. Company “A” loses its billions of dollars. So maybe it’s better to wait. That is often the point of government research or government-sponsored demonstration programs such as fleets of utility trucks powered by natural gas.

a. As a comment on this, not only do we need to end up at a good place, we need a path to get there. One problem with radically different vehicles or fuels is that, at first, no one will know how to service the vehicle, and there will be no network of plants, delivery tankers, and fueling stations. There must be a “path” from here to there. A good path offers many options, assuring that it will not become a dead end. For example, a hybrid gasoline vehicle has an electric motor and other features. Later, perhaps a hydrogen engine or a hydrogen fuel cell could provide the energy.

III. News stories – handout

IV. Content: review of last classes

A. Present situation

1. History

2. Why Detroit?

3. Current statistics

4. Chemistry basics

5. Emission regulations

6. Mileage regulations (CAFE)

7. Petroleum supply

B. Coming crises in personal transportation (automobile)

1. There is a general crisis, this is a part of it

2. Global warming

3. Petroleum supply

4. Congestion

5. Safety

V. Coming crisis in personal transportation (automobile) (Chpt 3)

A. Ideas for curbing use of cars, more and more cities doing this. “Hidden costs.”

1. Public transportation

2. Car-pool lanes

3. Higher fuel costs

Would people accept these?

B. Global warming

1. Visible light from sun is re-radiated as long-wavelength infrared radiation, which is absorbed and radiated back to the earth.

2. Causes temperature increase, estimate is about 1ºF over last century, an additional 2ºF to 5ºF by 2050, if present trends continue.

3. Since the climate system is very complicated, these projections have to be made by computer models. The science, at this point, is not exact; there are disagreements, uncertainties. Climate is not completely understood, range of estimates, but methods are improving all the time

a. Greenhouse gases, clouds, particulates (small particles suspended in air – smog), ocean currents, absorption of CO2 in ocean also used by trees, 

b. Lags

c. Positive feedback Vs negative feedback

d. Nature of science

e. Scientific consensus

f. Public discourse

4. Effects

a. Current

· Glaciers melting

· Rising sea level

· Spring coming earlier

· Species shifting breeding patters

b. Future – possible effects - ecosystem services

· Desertification

· Coastal flooding

· Weather more unstable

· Health

· Disruption of ecosystems

c. Some feel we can adapt to the temperature increases more cheaply than we can control them – but we do not know the full consequences

d. Once it starts, some indications that it may not be reversible (positive feedback)

5. Possible actions – all involve complex systems with long lead times.

a. Some actions now – states, insurance companies - CARB

b. Limit production of CO2
c. Switch fuels / energy systems – switch to fuels with less C and more H

· C + O2 ( CO2
· 2H2 + O2 ( 2H2O

· Unfortunately, fuels with lots of H are gases, require lots of storage room: CH4 (methane, or natural gas) & H (may be able to store this at high density in special metallic materials), also no natural sources of hydrogen. It will take as much energy to generate hydrogen (actually more once losses are taken into account) as we get from it. Hydrogen is not a solution all by itself; it pushes the questions back to what energy source we use to generate the hydrogen.

Switching fuels will take a lot of time and money, unless the fuel is very similar to gasoline (liquid, processing can use present facilities with modifications). For some fuels, such as hydrogen manufactured in centralized plants, we will probably have to build a completely new infrastructure. One difficulty in having as many choices for fuels as we do (see the listing of alternate fuels in the textbook) is that it is a big risk for any manufacturer or supplier to make the investments necessary to make that happen, when a competitor may bet on another option, and win the bet; the first manufacturer’s investment (billions of dollars) becomes worthless.

d. Reforestation

e. Sequestration (will not work for transportation)

6. Arguments against Global Warming, and responses

a. Some climate scientists disagree, and control will be difficult and expensive, so we should wait for scientific certainty until we act. Response: This is the nature of science, an open dialog. There is a very strong scientific consensus about Global Warming.

b. But it’s not really getting that much warmer (for example, this summer was cool). Response: Global Warming is at present a very slow trend – 1ºF over the past hundred years. It will accelerate, but also small worldwide temperature differences can have broad effects.

c. But (yesterday, last month, last year, etc.) was cooler. Response: The temperature does bounce up and down around the trend. It is the long-term average that is important.

d. But my (county, State, country) was colder last (month, year). Response: Some places can actually get colder. Global Warming refers to the average surface temperature over the whole of Earth.

C. New concept of personal transportation (Chpt 2)

1. Increase occupancy, decrease size (congestion) and mass (ULM), special-purpose vehicles

2. Types:

a. Light general-purpose

b. Commuter

c. Narrow lane

d. Urban car

e. Sub-car

3. The marketplace – design, concept

a. Vehicle theme, occupant zone, seating layout, getting in and out, modular design, electronics

b. Households are changing – idea of special-purpose vehicles may be marketable

4. May also move to virtual experiences - Internet

VI. Energy use in the automobile - gasoline engine energy losses – Chapter 3

A. The gasoline has to be burned completely. The energy in unburned gasoline is wasted. Modern engines do well here, thanks to microprocessor control.

B. Pumping losses. The more vacuum there is in the intake manifold (which usually happens when the gas pedal is only very lightly depressed, or not depressed at all, with the foot off), the more energy goes to creating a partial vacuum in the intake manifold, which does not move the vehicle forward, and so is waster.
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1. The harder you drive a conventional gasoline engine, the more efficient it is (except at 90% or more of maximum output, when other losses predominate). Larger engines are driven less hard, and so have worse mileage.

C. Carnot efficiency. In the conventional gasoline engine (diesel also), we burn fuel and air to create heat. The heat causes the gases inside the cylinder to expand and rotate the engine. The conversion of heat energy into rotary (mechanical) energy has a theoretical maximum efficiency called the Carnot efficiency after the French steam-engine scientist (the steam engine is another example of a heat engine) Sadi Carnot, who in 1824 argued that the maximum possible efficiency for a heat engine is: efficiency = TH / (TH + TC) where TH is the hottest temperature (peak combustion temperature ) in the engine and TC is the coldest (exhaust temperature). Both temperatures must be in terms of the degrees above absolute zero temperature, which is -460 degrees Fahrenheit. The hot temperature is limited by the materials we have available. The result is that the maximum possible efficiency of conventional gasoline and diesel engines is about 70% but real engines have a thermal efficiency of about half that. There are other losses in addition, such as friction and pumping losses, and the maximum efficiency of a gasoline engine is about 25% if the pumping losses are minimized (“pedal to the metal” or wide open throttle).

D. The rest of the machinery that gets power to the driving wheels (transmission, bearings) is much more efficient, except that four-wheel drive is noticeably less efficient than two-wheel drive. Properly inflated radial tires are quite efficient in transferring power to the ground. (The main reason that tires blow out is overheating brought on by flexing as the wheel rotates underneath the car, especially at high speeds) Under inflated tires flex more, reducing mileage and threatening accidents.)

E. Other factors reducing mileage are

1. Larger vehicle mass (weight, except that you can’t cheat by going to the Moon – the weight is one sixth, but the mass is the same). Today’s vehicles are heavy enough (thousands of pounds) that passengers do not make much of a difference.

2. Larger frontal area. If you were to face a vehicle head on, and then cutout a silhouette and measure the area of the silhouette, that would be the frontal area. SUVs tend to have large frontal areas, because they are both high and wide.

3. Larger coefficient of drag. A small coefficient of drag means that the vehicle’s shape is “slippery” in the air, while a high coefficient of drag means that the air has a hard time moving around the vehicle as it is moving. A rounded teardrop shape has a low coefficient of drag, while a square boxy shape has a high coefficient (lower mpg). Again, SUVs and pickup trucks, with boxier shapes, have higher drag coefficients.

VII. Alternative Fuels – Chapter 4

A. Gasoline is very nearly an ideal fuel for transportation: high energy density, a mixture with light molecules that vaporize and burn easily to get an engine running, and heavier molecules that don’t ignite easily but suppress knock or ping. It is also non-viscous for easy handling, and does not require a great deal of processing. Its raw material, petroleum, is widely available. With microprocessor control and modern catalytic converters, it can burn with minimal harmful emissions (except for CO2).

B. Methanol (wood alcohol, CH3OH) and ethanol (grain alcohol, C2H5OH). Can be mixed with gasoline. When pure, hard to start an engine. Larger fuel tanks required. Emissions less harmful except for formaldehyde for methanol. Costs are higher, significantly so for ethanol. Abundant sources for methanol, ethanol supplies probably limited.

C. Natural Gas (methane, CH4). Abundant supplies. Requires large tanks, less so with CNG and LNG, but then more complicated storage.

D. Electricity. Batteries are so far a problem – range and/or performance of pure electric vehicle are limited. Must be generated at a net loss of energy. Environmental impact depends on energy use used to generate electricity.

E. Hydrogen (H). No natural supplies, must be generated at a net loss of energy. Environmental impact depends on energy use used to generate electricity. Requires a complete new infrastructure. Storage either bulky or complex.

VIII. Writing

A. My proofreading marks
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This should be capitalized
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This should not be capitalized
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This should be deleted
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These should be joined (make one word)
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Move this to here (here, put the period inside the quotes)

B. Some writing teachers say that reading your writing aloud, even to yourself, will catch most of the mistakes.

C. References

1. In your text or body, whenever you refer to a source by its title, use full title with capitalization

2. Somewhere, either in text or bibliography, must give full reference

3. MLA – in text, put author and page inside parentheses, give complete reference in bibliography or “works cited.”

D. Organization

1. Layout should go from one topic to another in an orderly manner

2. It is OK to take opposing views, if you let the reader know this is what you are doing

3. Transitions – purposes:

a. prepare the reader for a change in topic

b. make clear the relationships between sections

E. Sentence structure

1. Short sentences – verb and subject – active, interesting, keep you out of trouble

2. Too many pronouns make references unclear

3. Clauses – consistent person, tense

4. Compound sentences

F. Vocabulary

1. The Everyday Writer

2. its Vs it’s

G. Other mechanics

1. Quotes running over several paragraphs – quote at start of each paragraph, including the last paragraph, and at end of last paragraph

2. pkm – explain abbreviations in their first use

3. Spell out smaller numbers, at least, e.g. four not 4

EXAMPLES – what is wrong below?

· The City of Detroit is home to the Big 3 automakers.

· The Detroit Metropolitan Area is home to the world’s top automakers.

· The automobile affects the economy of Detroit, Michigan, the United States and the World.

· Riley and Hypercar, designer of fuel efficient vehicles, …

· Emissions standard, strengthen in 1997, …

· Your home is your residents.

· Michigan has it’s problems.

· Its up to us to solve are problems.

· Because we are not meeting problems.

· Trucks carry cargo within and out of the city.

· Demand for travel is expected to increase by 30% over the next fifty years.

· Riley, cites a study…

· Traffic back ups are a big problem.
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