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Hot Discussion Points

• Does coal have a black outlook?

• Is fracking freaking you out?

• Is natural gas too volatile?

• Are pipelines pipedreams?

• Does solar have a sunny future?

• Are wind farms overblown?

• Is biofuel foolish?

• Are new nukes a No-No?

• Too many waves on hydropower?

• Geothermal only for Icelanders?

• Fearing geo-engineering?

• Is NIMBY an option?

Plenty of advocates, as well as 
opponents, for any course of action!

Goals of course: 
Help to develop critical under-
standing of scientific issues, technical 
principles and potential of energy 
production, distribution and 
management, 
benefits vs. environmental risks, 
public politics.



Today’s Agenda
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Introduction and Overview

Initial Info, Purpose 

Topical outline

Reference texts

Potential research projects (Teams of 2, choose within a few weeks!)

Course web site

Precourse Opinionnaire

____________________________________

Next:

1-0:  Sustainability (of Human Activity & Life on Earth) 



Initial Info
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Lectures:
Prof. W. Udo Schröder

Tuesdays/Thursdays 12:30 - 13:45, Hylan. Room 202

Office Hours 
W. Udo Schröder: Mondays, 12:00 - 13:00  Hutchison Hall (HH) 466 or by appointment 

(275-8263), schroeder@chem.rochester.edu

Zoom(https://us02web.zoom.us/j/81169548612?pwd=LzY3YmNYZy9pdmJxakhPakpjWmd0Zz09
Meeting ID: 811 6954 8612), 

Joshua Ruby, Teaching Assistant

441 Hutchison Hall (HH), Fridays, 2:00 - 3:30, or by appointment, jruby3@ur.rochester.edu 

Prerequisites: Familiarity with basic calculus, principles of modern physics and chemistry, or by 

special permission

Assignments/Grades: Assignment include regular weekly homework problem sets and 2 

research papers. The grades will be computed from homework (25%) and 2 project reports (75%), 

written and presentation. There are no written exams

Class Attendance (Covid protocol, in person/virtual)
Expected

Academic Honesty
Expected and enforced (http://www.rochester.edu/college/honesty/)

http://nuchem.chem.rochester.edu/~schroder/
http://www.rochester.edu/maps/wilmot/
http://www.rochester.edu/maps/hutchison/
mailto:schroeder@chem.rochester.edu
https://www.google.com/url?q=https://us02web.zoom.us/j/81169548612?pwd%3DLzY3YmNYZy9pdmJxakhPakpjWmd0Zz09&sa=D&source=calendar&usd=2&usg=AOvVaw0jtT1sgB_icbihAUgCvYAG
http://www.rochester.edu/maps/hutchison/
mailto:gwellawa@ur.rochester.edu?subject=Chm286%20TA
http://www.rochester.edu/college/honesty/


Topical Outline
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The Big Picture: Energy and the Environment
Sustainability, managing finite resources/policies (US),  external costs of energy management (Illustrations)
Climate factor: Atmospheric chemistry and physics, greenhouse effect, pollution and climate change

Energy Demand/Uses, Past and Outlook
History of energy technologies, current energy demand, outlook to 2050, fuel reserves, resource estimates

Energy Distribution and Storage Infrastructure
Fuel transport, electrical grid (dumb and smart), cyber security, energy storage technologies,

Energy Conversion, Science and Technology
Equivalent forms of work, energy, energy units , mechanics and basic thermodynamics, TD laws, electro-chemistry 
Heat engines, power plants, batteries and fuel cells, electricity, motors and generators, AC/DC
Basic hydrodynamics, wind and hydro-power generation
Physics and chemistry of solar cells, PV and thermo-solar generation
Nuclear power fission, fusion
Energy from biomass, carbon capture & sequestration

Energy Strategies: Potential and Risks 

Risk factors for environment, health and climate, hydrocarbon fuel technologies (clean coal, CCS, shale, synfuels)

Nuclear power (new nukes, fusion), development of renewable energy sources, energy efficiency, conservation

Energy Policies vs. Public Attitudes

Selective subsidies of energy technologies, energy conservation strategies

Changing public attitudes through education



Technical Reference Texts

Free e-copy down loadable at  
http://www.withouthotair.com/
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Andrew & Jelley (3rd edition): 
Main reference textbook

Plus resources on specific topics, e.g., IPCC, NAS or IEA reports, statistics. 



Themes for Research Papers
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Project 7: Liquid-Fluoride Salt Thorium Nuclear Reactor/Processing 
Facility
Study and summarize the nuclear and actinide chemistry making 
the LFTR a unique, advanced nuclear reactor with in-situ, 
simultaneous reprocessing. Materials: Extensive ORNL report, 
several new papers.

Project 8: Carbon Capture and Sequestration Technologies
Discuss chemical and geological methods for CO2 sequestration, 
potential for leakage, monitoring. 
Materials: Book on carbon capture technologies, experiences 
reported in Sleipner capture and sequestration project, FutureGen 
project report, CO2 sequestration test results. 

Project 9: Smart Grid and Cyber Security
Discuss main features suggested for smart grid implementation, 
recent incidents of cyber security breaks. 
Materials: Book on System Failure, journal articles on hacking of 
Iran's nuclear industry.

Project 10: Major Accidents in the Global Energy Industry
List and describe briefly industrial accidents since 1950 with 
fatalities, casualties, habitat destruction (fossil fuel production, 
distribution, nuclear industry, hydropower). Quote cost estimates 
given in literature/media. Materials: PSI report, monographs on 
nuclear accidents, chapters of several books, Mueller's Fukushima 
analysis.

Project 11: Issues for a Green Economy
Discuss issues of energy density and environmental impact of 
renewable (minus hydro-electric) energy technologies, as well as 
support by federal and state policies. Summarize and evaluate 
common criticisms towards a green economy. Materials: Book 
"False Promises of a Green Economy." 

Project 12: Economic Impact of New Energy Policy in Germany 
Discuss the decision to discontinue electricity generation from 
nuclear power in Germany, factors for GDP, electricity costs, CO2 
emission standards. Summarize reports by energy institute, 
European Physical Society. Materials: Report by European Physical 
Society, ERI special study report.



Course Website: http://www2.chem.rochester.edu/courses/chm286_486/index.html
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Assignments: Home works/quizzes (25%), 2-3 research papers (75%)



Class Presentations & Materials
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Weekly Assignments & Project Tasks
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Links To Useful Energy Relevant Websites
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International Energy Agency https://iea.blob.core.windows.net/assets/d0031107-401d-
4a2f-a48b-9eed19457335/GlobalEnergyReview2021.pdf

US Energy Information Administration 
https://www.eia.gov/environment/emissions/carbon/archive/2014/index.php

US Environmental Protection Agency 
https://www.epa.gov/web-policies-and-procedures/free-viewers-and-readers-read-
and-print-epa-information

Climate Data: “Copernicus” Applications and Tools
https://cds.climate.copernicus.eu/toolbox/doc/gallery/index.html 

https://www.eia.gov/environment/emissions/carbon/archive/2014/index.php

