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 Course Proposal Submitted to the COS Curriculum Committee

1. COURSE NUMBER AND TITLE: Selected Interdisciplinary Topics
Course Prerequisites: Specific topics may have different prerequisites, depending on the topic
Catalog Description:  (3:3:0) Selected interdisciplinary topics with a strong physics content not covered in fixed-content courses.
2. COURSE JUSTIFICATION:
Course Objectives:
This course will cover various interdisciplinary topics with a strong physics component, such as renewable energy that are not currently part of the existing curriculum.  If successful, such courses may be proposed as regular new offerings.
Course Necessity:

The department currently has selected topics courses at the 500 and 700 levels for specialized physics and astronomy courses.  These however satisfy the requirements for a MS or PhD in Physics.  There is no vehicle at present to offer selected topics courses that are interdisciplinary (with a strong physics content – such as a course in the physics of renewable energy) which do not meet those requirements (except perhaps a physics MS with a “professional” emphasis currently under consideration), and this proposed course is intended to fill that gap.

Course Relationship to Existing Programs:

This course could be an elective in the applied and engineering physics masters program or any other program that allows outside electives.
Course Relationship to Existing Courses:
Note: In its first offering in Spring 2010, PHYS 580 is being offered together with PHYS 331, with the 580 students required to submit an additional project.
3. APPROVAL HISTORY:

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Spring 2010
Proposed Instructors: R. Ehrlich
5. TENTATIVE SYLLABUS: See attached.

PHYS 331/580: Physics of Renewable Energy
Prerequisites: PHYS 262 or 266, or PHYS 245 with a C or better in MATH 113.  Please see me after the first class if you lack any of these prerequisites.  Graduate students enrolled in PHYS 580 can not use it to satisfy the requirements of a MS or PhD in physics 

Instructor: Prof. Robert Ehrlich, Science and Tech I Room 301C
Office Hours: 
Course objective: This course introduces students to the physical principles of renewable energy sources.  Students will be exposed to a broad survey of various types of renewable energy.   The objective is to give students enough information to allow them to understand the imperative for moving to renewable sources, to assess the relative merits of various renewable sources, to do mathematical calculations involving them, and to understand the factors in optimizing their design, application and locations.
Course description: Following a review of the basic physics needed for the subject (largely thermodynamics), the course consists of an overview of the entire field of renewable energy, presented with attention to the quantitative (mathematical) and physical principles needed to assess the feasibility and desirability of each source.  It will also go into the most detail with respect to solar, hydropower, geothermal, bioenergy, and wind energy.  The course assumes an understanding of basic physics, and it strives to address energy problems on a mathematical level; which relies on first year calculus, and a good working knowledge of spreadsheets.  There are no labs, but there are 2 field trips.  The exact dates will be announced at the first class meeting so as to minimize conflicts.  

Components of your Grade 

Homework – 20%, 
Midterm Exam - 35% (25% for PHYS 580 students)

Attendance at 2 field trips and written “review” posted on rev-up web site – 5%
Final Exam - 40% (25% for PHYS 580 students)
PHYS 580 students must also complete a term project that counts 25%
If you are a student with a disability and you need academic accommodations, please see me and contact the Office of Disability Resources at 703/993-2474. All academic accommodations must be arranged through that office.
The Project (for students enrolled in PHYS 580 only).  This might be a collaborative effort with all graduate students working on various aspects of it or separate projects for individuals or pairs of students.  The group should meet several times during the first two weeks of the semester, and come up with proposed project (or projects) which I will need to approve by Tues, Feb 2 at the latest.  Several possible projects are described here.  Please be sure to meet with me several times during the semester, so I can monitor your progress.  The project must be completed before Tues April 13 & presented to the class during the last week of the semester.
Textbook: Renewable Energy Resources – John Twidell & Anthony Weir, Taylor & Francis, 2nd ed, 2007.   Weekly assignments will be selected from among the end-of-chapter problems. – Usefull for preparing biofuels lecture: http://earth2tech.com/2008/03/04/wtf-are-fourth-generation-biofuels/
The author Dr. John Twidell, has generously offered to be contacted directly, especially when you find mistakes or have suggested improvements in the book.  You may email him at John T <amset@onetel.com>  Please do not e-mail him to ask for help in doing the homework problems!  Also, before you contact Dr. Twidell, please be sure that if you find a mistake that it is not already listed in his list of known errors.

Course schedule  Dates listed below are for first class of the week.  If classes are cancelled on the date of an exam, the exam will be held at the next regularly scheduled period.  All exams are closed book & you are expected to observe the Honor Code.

1/18:  Chapter 1: Introduction

1/25:  Chapter 3: Heat Transfer

2/1:  Chapter 4: Solar Radiation

2/8:  Chapter 5: Solar water heating

2/15: Chapter 6: Buildings & Other Solar Thermal Applications

2/22: Chapter 7: Photovoltaics & field trip 1 
3/1:  Chapter 7: Photovoltaics (continued) & field trip 2 

Spring recess: Mon Mar 8 – Sun Mar 14
3/15 Mid-term exam, Thurs: guest lecture

3/22  Chapter 8: Hydro-power

3/29  Chapter 9: Wind Power

4/5    Chapter 11 Biomass & biofuels

4/12  Chapter 15 Geothermal energy

4/19  Chapter 16 Energy Systems, Storage & Transmission

4/26 Student project presentations

Two field trips.  These will be chosen from among those within a 100 mi radius of the University, selected from this list.  The dates of the two field trips will be firmed up depending on the schedules of people who attend the first class.   If there are some persons who absolutely cannot attend one or both field trips, an alternative assignment will be arranged – see below.  For each field trip you need to write a short review of the usefulness of the visit & post it on this web site under the “places to visit” category.  Note that this web site also contains a list of almost 100 internships in the U.S. dealing with renewable energy, which may be searched and sorted geographically.  Quite a few are in the Washington, DC area.  Also, see these FAQ’s about internships.

Alternative assignments.  For any student who is unable to attend a field trip, provisions will be made for an alternative assignment, involving design & construction of a renewable energy demonstration to be presented to the class.  You may not use “kits” for this purpose.  Please see me today to inform me if you know you cannot attend a field trip as scheduled.
