PHYS080 HM:  Energy and the Environment


Instructor:  D. Petersen

Seminar course:  Spring; open to seniors, juniors, sophomores

Satisfies:  HMC’s IE Requirement; physics elective

Prerequisites:  Core physics, chemistry, math.

Course Focus:  Where our energy comes from, how it’s obtained, transformed, used, and discarded; some of the environmental, political, economic, and societal effects of all this; the daunting challenges all this proposes; and what sorts of things we as scientists, engineers, economists, . . . , and informed citizens can do in response.

Course Requirements 
(i) Class participation

•  Punctual, regular attendance & active, thoughtful participation.  

•  Have ready to hand in at the start of each class:


2-3 major points briefly summarized from the readings


2-3 questions for class discussion.

•
Occasional other assignments, e.g., discussion positions, when appropriate.

(ii) Class presentation

One 70-minute interactive class presentation on a topic chosen from the Schedule (or an approved substitute topic), supplemented by up-to-date reading assignment handed out the preceding class – at the latest.

(iii) Term paper

Final longer paper (10-20 pages) exploring a topic relevant to the themes of the course, treating technological, environmental, and societal aspects of the topic.

Course Schedule  
Schedule shown is for Spring 2007.  The topics in 2008 will be the same in general.  Textbooks, reading materials and Student Report assignments may be different.

	Physics 80:  Energy and the Environment

Spring 2007

Tentative Schedule  (rev. 3/20)

	Date
	Topic
	Assignment (Partial)

	Tue  1/16
	Introduction
	

	Thur  1/18
	Energy History
	KR Ch. 1; H Intro & Ch. 1

	Tue  1/23
	Fossil Fuels 
	Select Report Topics;

H Ch. 2, pp. 45-60, 64-66, 73-84;

HM Preface, Ch. 1

	Thur  1/25
	Petroleum & Hubbert’s Peak
	KR 2.1-2.6; 2.10;

H Ch. 3, pp. 95-136;

IEO 2006 Ch. 3, pp. 25-32

	Tue  1/30
	Natural Gas & Coal
	KR 2.7-2.9;

H Ch. 4, pp. 137-146;

IEO 2006 Ch. 4, pp. 37-49, Ch. 5, pp. 51-56, Ch. 6, pp. 66-68

	Thur  2/1
	Fossil Fuels – Shale Oil, Tar Sands, etc.
	KR 2.11-2.15


	Tue  2/6
	Electric Power
	KR Ch. 3;

H Ch. 2, pp. 60-64;

HM Chs. 2-4;

IEO 2006 Ch. 6, pp 63-66

	Thur  2/8
	Environmental Impacts of Fossil Fuels

(Student Report 1:  Environmental Issues)
	KR 13.1-13.8,13.10; 14.6

	Tue  2/13
	Nuclear Power 


	KR 4.1-4.10;

H Ch. 4, pp. 146-152;

IEO 2006, pp. 68-69; 

AEO 2007, pp. 9-10; 

Wikipedia “Nuclear Power”

	Thur  2/15
	 Nuclear Power, cont. Environmental & Safety Issues

(Student Report 2:  Hanford, Yucca Mt.)
	KR Ch. 5;

John McPhee, The Curve of Binding Energy, excerpt pp. 3-8, 151-157, 189-213



	Tue  2/20
	Carbon Dioxide & Climate
	KR 13.9

	Thur  2/22
	Global Warming, cont.

(Student Report 3: Carbon Sequestration)
	

	Tue 2/27


	Solar Thermal Energy


	KR 6.1-6.8; Wikipedia “Solar Thermal Energy”

	Thur  3/1
	Solar Photovoltaic Energy (Stdt. Rpt. 4: Emerging Technologies)
	KR 6.9; 

H Ch. 4, pp 157-160

	Tue  3/6
	Wind Power


	KR 7.3; 

H Ch. 4, pp. 152-156;

Wikipedia “Wind Power”

	Thur  3/8
	Biomass (Stdt. Rpt. 5: Biodiesel & Ethanol)
	KR 10.1, 10.4-10.5;

H Ch. 4, pp. 171-175

	Tue  3/13
	Spring Break
	

	Thur  3/15
	Spring Break
	

	Tue  3/20
	Dave Hafemeister
	

	Thur  3/22
	Hydroelectric,Tides, Waves, OTEC, Geothermal (Stdt. Rpt. 6: Recent Innovations)
	Term Paper topic identified
KR 7.1-7.2, 7.4-7.6; 

H Ch. 4, pp. 168-171

	Tue  3/27
	Energy Storage & Usage (Stdt. Rpt. 7: Hydrogen Economy)
	KR 8.1-8.2, 8.4-8.6; 

H Ch. 4, pp. 161-168

	Thur  3/29
	Transportation 

(Stdt. Rpt. 8: Fuel cells)
	Term Paper sources identified
KR 9.5

HM Ch. 5

	Tue  4/3
	Transportation, cont. 

(Stdt. Rpt. 9:  Efficiency, Mass Transit, etc. )
	KR 9.5

HM Ch. 5

	Thur  4/5
	Agriculture & Industry

(Std. Rpt. 10: Food vs. Fuel)
	KR 9.4, 10.1-10.4

H Ch. 5, pp. 193-198, 203-204

HM Chs. 6-8

	Tue  4/10
	Conservation Issues:  Green Buildings, etc.
	KR 9.1-9.3; 

H Ch. 4, pp. 178-184;

HM Ch. 9

	Thur  4/12
	tba 
	Term Paper due

	Tue  4/17
	The Future
	H Ch. 5;

HM Chs. 10-11

	Thur  4/19
	Paper discussions
	Peer reviews due



	Tue  4/24
	The Oil Depletion Protocol
	H2 Intro, Chs. 3 & 5, Appendix 1

	Thur  4/26
	Roundtable Discussion
	

	Texts and Sources:

KR   Kraushaar & Ristinen, Energy and Problems of a Technical Society
H     Heinberg, The Party’s Over
H2   Heinberg, The Oil Depletion Protocol
HM  Huber  & Mills, The Bottomless Well
IEO 2006   International Energy Outlook 2006 {www.eia.doe.gov/oiaf/ieo/index.html}

AEO 2007  Annual Energy Outlook 2007 {www.eia.doe.gov/oiaf/aeo/index.html} 


