
Agenda 4


Senior Seminar, Section 001, Fall 2004

Agenda 4 for October 4

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

I. Tonight’s class is online from 7 PM to 9:40, using the unchat system. I will be at Chicago City Centre Holiday Inn, 312-787-6100. I will try to log on unchat early. If the system seems not to be working, I will try to send out an email to everyone by 7:30. If you are having trouble making the system work for you, first:

· Check to see that you are using Internet Explorer instead of another Browser such as Netscape, Mozilla or Firefox

· Check to see that you have the :9006 on the end of the URL (or use the unchat link on the course web site)

· Then email me. (d.r.bowen@wayne.edu).

There is a short guide to unchat on the course web site. If you are using this guide, don’t forget to choose October 4 instead of First Seminar, on the evening of October 4.

II. Announcements:

A. Next week (October 11) we resume meeting in 220 Cohn, the normal room, at the normal time (6 – 9:40 PM).

B. Next week (October 11), 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 next week bring 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

E. Reminder about weekly email to SeSeF04@lists.wayne.edu about a research source. This coming week is the last week for “Gee this is a great site with lots of information.” Starting now, be specific in messages: (a) what information 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

III. News stories - handout

IV. Content: review of last class

A. History

B. Why Detroit?

C. Current statistics

D. Chemistry basics

E. Emission regulations

F. Mileage regulations (CAFE)

G. Petroleum supply

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

A. There is one general crisis, of which this is one example. Footprint of humanity on the earth is so large that we are effectively responsible now, or we soon will be, for all life on earth. For example, 40% of all plant growth (photosynthesis) on land occurs under humanity’s control. But at this point we do not know enough to be able to discharge this responsibility.

B. 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?

C. 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.

D. 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

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. See the Throttle Valve (in class September 27)

2. Analogy to Lips (Throttle Valve), Mouth (Intake Manifold) and Lungs (Piston).` Moving air (pumping a vacuum in the manifold) takes energy, reduces mileage.

3. 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 have higher coefficients.
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