Engineering 79—Energy & the Environment

TENTATIVE PLAN

Sam Tanenbaum
Fall 2007

Tu, Th: 12:00 – 1:10 Vita Nova 100 (Scripps)

Instructor:  Sam Tanenbaum—Joint Science & HMC; main office, Keck Science Center 117; ext 70716; Home: (909)-621-1209; 

e-mail: stanenbaum@jsd.claremont.edu

Office Hours: Wednesday—2:00 – 5:00 pm or by appointment

Teaching Assistants/Graders: 

Kristen Crouse Kristen.Crouse.08@mckenna.edu, 

Tiffany Liu Tiffany.Liu@Pomona.Edu,

Lindsay Quelle Lindsay.Quella.08@cmc.edu,

Samantha Sias ssias@ScrippsCollege.Edu, and 

Kristina von Hoffman KvonHofm@ScrippsCollege.Edu
Course Description:  Engineering 79 is a course intended for students who wish to learn about the use of energy and its impact on the environment both in the US and globally.  The course covers past and current practices and policies as well as technologies that are now available that could have a major impact on energy use in the near future.  The course includes a focus on three major policy issues for the US:

· Ways to reduce our dependence on imported oil and natural gas,

· The effects of energy use on global warming and on air and water quality, and

· The options to meet future demand for electricity.
This course is designed (albeit in a novel way) to meet the following set of goals set by the Joint Science Department for all Natural Science courses. Such courses are designed to: 

· Elucidate the nature of science as a process for exploring and understanding the environment we live in, with particular attention given to understanding when it is appropriate to apply the scientific method to a problem and when it is not.

· Involve principles of science, which increase understanding of some of the fundamental concepts of chemistry, physics and/or biology and the manner in which these concepts interrelate.

· Involve a college level laboratory experience, which provides practice in confronting problems that can be analyzed by the scientific method.

· Provide experience in quantitative reasoning and relationships, including basic mathematical concepts, statistical relationships and work with computers.

· Explore applications of science and technology, which increase understanding of the relationship between basic science and technology, and how that relationship has developed and introduce the complexities involved in the application of science and technology to meet societal needs.

Tentative Course Schedule: Based on:  Energy—Its Use and the Environment (4th ed) by Hinrichs and Kleinbach

Weeks 1 -- 4 

Chs 1 – 4


First Exam Thursday, October 4 

Weeks 5 -- 9

Chs 5 ,6, 7, 9


Second Exam Thursday, Nov. 8

Weeks 10 – 14
 
Chs 8, 10 – 12, 14, 17
Third Exam Thursday, Dec. 13

Course paper





Due Monday, Nov. 26 

Team Lab Project




Final Report Due Friday, Dec. 7. 

Grade for the Course (Based on 500 points): 

--The three exams and the paper will each be graded on the basis of 100 points..   

--Your grade on the team project will also be on the basis of 100 points.  As noted below your grade will be based on both the quality of the team’s project report and the assessment of each member’s contributions by other team members and the team advisor. 

--Homework may affect your grade.  Ten bonus points  will be added if your homework average is above 80% and 20  points will be subtracted if your homework average is below 50%.  

--Up to 10 additional bonus points may be earned if you prepare a portfolio of newspaper and magazine news clippings relevant to the course material and/or submit reports after attending seminars at the Colleges on energy or environmental issues.

--Class participation.  Extra credit may be earned by making positive contributions to class discussions.  Low class attendance will result in a loss of credit. 

Exams:  There is no cumulative final exam.  As noted above there are three exams for this course.  Each exam is open book and focuses on material covered in lecture during the weeks just prior to that exam.  The exams are designed to be completed in two hours, and will be taken during the time from 10:30 am to 2:30 pm on the day of the test. 

Course Paper:  You must prepare a course paper (around 10 pages).  There are two options: (1) a topic or your choice approved by the instructor or(2) a paper describing your recommendations for an optimal US energy program.   To receive full credit for the paper it must be submitted by Friday, November 23.  Thereafter, the grade on the paper will be lowered by 5 points for each weekday that it is late.  No papers will be accepted after Monday, December 3.  Regardless of topic, you must include your ranking of priorities for a US Energy Policy based upon the list that is attached.

Homework:  A few homework problems are assigned every week and are graded.  They are intended mainly to help you prepare for the exams.  You may get help with the homework from me or others, but the work you submit must be your own.  Copying homework solutions from another person will result in an automatic loss of 20 course points—regardless of your overall homework average.

Lab Project: Instead of a conventional lab, the class has team projects.  A sign-up sheet allows you to indicate your preference for projects (see below) and team members during the first week of classes.  Final team assignments will be made on Friday, September 7.  Each team selects a team leader and has weekly meetings.  The team leader plans and schedules work assignments and team meetings—at least some with a TA or the instructor.  There is a small budget to cover approved expenses for your project.  Each team prepares a brief project plan and schedule (due Friday, September 28) and a final report (due Friday December 7).  Each person’s grade on the project will be lowered by 5 points for each weekday that the final report is late.  No final reports will be accepted after Friday, December 14.  Each student will submit a confidential evaluation of each team member’s contribution to the project to help determine individual project grades.
Possible Team Projects: (You may also suggest a project of your own.)

1. Compare energy use in science buildings at Pomona, HMC, and Joint Science.

2. Compare energy use in comparable residence halls at each of the colleges.

3. Compare energy use in dining halls at each of the colleges.

4. Analyze the performance of some small solar-electric systems available at the Keck Science Center.

5. Analyze the performance of a small solar heating system available from the instructor.

6. Prepare a detailed survey of outdoor lighting at Scripps or CMC and determine if modifications might lead to major electricity savings.

7. Work with the Dean of Students and appropriate student groups at one of the Colleges to establish a program to reward the dormitory that can make the greatest reduction of electricity use.

8. Perform an energy audit at dorms in Pitzer including some measurements of electrical power demand for items commonly used by students--such as refrigerators, audio equipment, computers, etc.

9. Complete a study of HVAC systems used at the Colleges and compare their use of natural gas for heating per sq foot of building space.

10. Survey cars and trucks owned by the Colleges (including CUC) to determine how much gasoline can be saved as these cars are replaced with vehicles that get better mileage (or use biodiesel).

11. Analyze the cost and the payback period for a computer-controlled sprinkler system at CMC similar to the ones used at HMC, Pomona, and Scripps. 

12. The Claremont Bio-diesel Project.  Join a student team that will complete a system that collects waste cooking oil from the dining halls and converts it into Bio-diesel fuel.

13. Survey use of solar hot water and PV arrays at the Colleges and analyze the prospects for greater use of solar energy—particularly using Power Purchase Agreements.

14. Join a CHEER team to provide energy audits for Scripps dorms.

15. Survey students, faculty & staff to estimate average annual carbon emissions from air travel and commuting at one of the Colleges.

16. Other?
----------------------------------------------------------------------------------------------------------------------

PLEASE FILL OUT AND RETURN THE FOLLOWING FORM TO THE INSTRUCTOR

Engineering 79—Energy & the Environment

Lab Projects
If at all possible please complete this form this week.   Final team assignments will be made Friday, September 7.  If you have any experience relevant to any of the topics that would be helpful to a team, please note this under “special skills.”  

Please complete the following:

Name__________________________
Special Skills_____________________________

______________________________________________________________________________

Students I’d like to have on my team (optional)__________________________________

______________________________________________________________________________

Three (or more) Projects That I’m Interested In (use numbers from the list above):

Sam Tanenbaum  September, 2007
1
Engineering 79


