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Introduction and Overview

 Initial Info, 

 Purpose, goals 

Course web site

 Reference materials

 Grading

 Page with Lecture Notes

 Topical outline, lecture plan

 Research projects 

Example of statistical energy data

0&1:  Sustainability (of Human Civilization) in the Anthropocene 
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• Does coal have a black outlook?

• Is fracking freaking you out?

• Is natural gas too volatile?

• Does solar have a sunny future?

• Are wind farms overblown?

• Is biofuel foolish?

• Can we bet on batteries?

• Is lithium limitless?

• Are new nukes a No-No?

• Tritium troubles in fusion?

• 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!

Goal of course: 
Develop critical under-
standing of scientific issues, 
technical principles and 
potential of sustainable energy 
“generation,” distribution and 
management.

Hot Discussion 

Points

Serbians 2024 protest ing Li mining
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https://www.sas.rochester.edu/chm/courses/chm286_486/index.html
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Assignments (fractional grade): Homework sets (25%), 2 research papers (70%),
Misc. (5%)

https://www.sas.rochester.edu/chm/courses/chm286_486/index.html



Technical Reference Texts

Free e-copy down loadable at  
http://www.withouthotair.com/
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Andrew & Jelley (2nd edition): 
Main reference textbook

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



Topical Outline
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The Big Picture: Human Energy Utilization and Environmental Consequences
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 Conversion/Harvesting, Science and Technology

Equivalent forms of work, energy, energy units , basic mechanics and thermodynamics, electro-chemistry 

Heat engines, power plants, batteries and fuel cells, electricity, motors and generators, AC/DC

Geothermal energy harvesting, prospects

Basic hydrodynamics, wind and hydro-power generation

Physics and chemistry of solar cells, PV and thermos-solar generation

Energy from biomass,  

Nuclear fission power, small 4S generators, radio-thermal generators; Nuclear fusion technology

Energy Distribution and Storage Infrastructure

Fuel transport, electrical grid (dumb and smart), cyber security, energy storage technologies,

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

Diversification of energy technologies, electrification of transport, residential, industrial sectors,

Selective subsidies of energy technologies, energy conservation strategies

Changing public attitudes through education.
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Lecture Plan
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P1

P2

P1

P2

Research Project #1, 
2.5-3 weeks

Research Project #2, 
2.5-3 weeks



US Energy Consumption 2021 (quads Btu)
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2023 Total=103.6 quads 



Useful Links
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Energy Unit Converters

https://www.eia.gov/energyexplaine
d/units-and-calculators/energy-
conversion-calculators.php

https://www.iea.org/data-and-
statistics/data-tools/unit-converter

Energy Units  

(https://www.aps.org/policy/reports/popa-

reports/energy/units.cfm)

Useful statistical data: 
International Monetary Fund

https://www.imf.org/external/datamap
per/NGDPDPC@WEO/OEMDC/ADVEC/W
EOWORLD

US energy information:

https://www.eia.gov/energyex
plained/us-energy-facts/ 

https://www.eia.gov/energyexplained/units-and-calculators/energy-conversion-calculators.php
https://www.eia.gov/energyexplained/units-and-calculators/energy-conversion-calculators.php
https://www.eia.gov/energyexplained/units-and-calculators/energy-conversion-calculators.php
https://www.aps.org/policy/reports/popa-reports/energy/units.cfm
https://www.aps.org/policy/reports/popa-reports/energy/units.cfm
https://www.imf.org/external/datamapper/NGDPDPC@WEO/OEMDC/ADVEC/WEOWORLD
https://www.imf.org/external/datamapper/NGDPDPC@WEO/OEMDC/ADVEC/WEOWORLD
https://www.imf.org/external/datamapper/NGDPDPC@WEO/OEMDC/ADVEC/WEOWORLD
https://www.eia.gov/energyexplained/us-energy-facts/
https://www.eia.gov/energyexplained/us-energy-facts/


Common Energy Units
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