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SUSTAINABLE  ENERGY  CONCEPTS

NTR 100-02

Study Guide for Exam #1

Winter, 2010

__________________________________________________________________

Exam #1 is scheduled for Monday March 1, 2010.  This exam will cover all lecture material and lab exercise material.  Lab exercise material includes all traditional lab exercises, informal work time, field trips and any work on the exercise bicycle.

Topics include:

definition of sustainable energy

conservation of energy (see course website)

energy consumption statistics (see course website - get the basic scenario)

earth-sun relationship

Tropic of Cancer

Tropic of Capricorn

Arctic Circle

Antarctic Circle

solar elevation

azimuth

declination of the sun

solar photovoltaics

solar thermal

Stirling engine

making biodiesel

ethanol

algae biofuels

nuclear fusion

hydroelectricity

Niagara River

Ludington Pumped Storage

lunar tides

tidal power

Possible Essay Questions

With any essay question (in any class), you are being asked to tell everything that you know about a topic.  The only way that the instructor can evaluate what you have learned on the topic is to spill it all out on the page.  Even if something seems obvious, write it down.  I need to know what you know.  I will never grade down for writing too much.

I am available to help you along with these questions as long as you put a little sweat into it first.

Describe the earth-sun relationship.  Include a diagram showing the position of the earth and sun at each equinox and each solstice (each position labeled) and the month that they occur.  Also include the location and significance of each of the following:

Tropic of Cancer

Tropic of Capricorn

Arctic Circle

Antarctic Circle

equator

Describe the Robert Moses hydroelectric power plant at Niagara Falls (as discussed in class).  Why do the actual Falls slow down at night when electricity demand is lowest?

In one or two sentences, describe the process of making biodiesel from vegetable oil.  Algae and soybeans can be used to make biodiesel.  Identify one benefit and one drawback for each.

What country uses the most coal?  What country uses the most coal per person?  With China growing so rapidly and needing more coal, what impact will this have on our future energy supply here in the United States (economic impact or other)?  How can sustainable energy resources help the situation?  [To prepare for this question, go to the "Energy Consumption" link on the course website.]  
