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Notes from Class Discussion of Alternative Power Sources 
(Instructors comments in italics and parentheses) 
 
Solar Energy 
 
Key Facts 
1. Solar energy is converted to electricity by a photovoltaic cell in which an electron is 
dislodged to produce electrical currents 
2. We could meet all of the world’s energy needs by constructing a solar facility 291 
miles on each side (square) in a low latitude region.  However, as of 1998, solar energy 
made up only 0.009% of global energy consumption. 
3.  It can be used in many ways, from heating to growing plants, and is currently one of 
the world’s cleanest energy sources 
 
Advantages 
1.  It is free, inexhaustible, versatile, produces no wastes, and has no moving parts. 
2.  Can be used anywhere, especially places with ample sunlight and poor agricultural 
conditions (e.g., many developing countries). 
 
Disadvantages 
1.  It can be unreliable due to weather and time of day. 
2.  It is very expensive (both to make the solar cells and build the facility) 
 
(Solar energy costs are about $0.20 per kWh compared with $0.04 per kWh for new 
conventional power plants) 
 
Wind Power 
 
Key Facts 
1.  Wind energy depends on the sun; it is a form of solar energy.  Heating and cooling of 
air causes wind to circulate 
2.   Method: turbines convert wind energy into mechanical energy and then into 
electrical.  It works like a fan in reverse. 
3.  Wind turbines now manufactured have power ratings from 250W to 1.8MW 
 
Advantages 
1.  Low price (~4-6 c per kWh), renewable source, dependent on sun. (This compares 
with $0.04 per kWh for new conventional power plants so wind energy is close to 
competitive without subsidies) 
2.  Does not pollute 
3.  A domestic source.  Wind turbines on 6% of our land could generate all our electricity 
 
Disadvantages 
1.  Higher initial investment, not cost competitive in the short-term 
2.  Cannot be stored and timing of wind cannot be controlled 
3.  Noise, aesthetics, and bird danger 
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Biodiesel 
 
Key Facts 
1.  Can be created from agricultural products like vegetable oil, palm oil and animal fat. 
2.  It is as biodegradable as sugar. 
3.  It is a byproduct of glycerin which has commercial uses. 
 
Advantages 
1.  Utilizes crop rotation by providing farmers with an alternate crop for revenue 
2.  Burns 75% cleaner than conventional diesel 
3.  Does not add net CO2 to the atmosphere since the carbon source in plants is the 
atmosphere (it just puts back what one takes out growing the plants). 
 
Disadvantages  
1.  Expensive to produce and petroleum prices would have to stay above $40-50 per 
barrel to make it economic. 
2.  High viscosity makes it a poor alternative for cold climates, but this can be alleviated 
with a $100 block heater. 
 
 
Natural Gas Vehicles 
 
Key Facts 
 
1.  There are 130,000 natural gas vehicles in the USA and 2.5 million worldwide (mostly 
in Europe. 
2.  Natural gas vehicles could decrease US dependence on foreign oil 
3.  Clean burning fuel – produces far less airborne toxins 
 
Advantages 
1.  Low vehicle emissions could reduce air pollutions 
2.  Safer than gas because it does not combust 
 
Disadvantages 
1.  Limited range and trunks space and higher initial cost 
2.  Lack of refueling infrastructure 
3.  More expensive than gas powered cars to refuel and maintain 
4.  In the long term, most of the Worlds natural gas is in Russia so we will not reduce our 
reliance on imported hydrocarbons 
 
 



ENVIR  Spring 2005 

 3 

Nuclear Power 
 
Key Facts 
1.  High density, reliable energy source that relies on Uranium-235 
2.  Works on a large scale and it is very technologically advanced 
3.  It has been on the decline since the 1970’s but new technologies are now available 
 
Advantages 
1.  It does not produce carbon dioxide (so it can be considered green) and the waste has a 
low volume 
2.  We know a lot about it and it is feasible to generate a large proportion global energy 
needs using existing technology. 
 
Disadvantages 
1.  Disposal of nuclear waste problematic.  The waste will remain highly radioactive for 
thousands of years.  All the waste in the US has no permanent home. 
2.  A potential target for terrorists.  Peaceful nuclear power may be used to disguise 
efforts to construct nuclear bombs (e.g., Iran). 
3.  Safety.  Regardless of the facts and new technologies, public perceptions of safety are 
very low 
4.  Regulation.  It takes years (or decades) to permit new nuclear facilities. 


