Name:__________________
Group Members: _________________________________

IB SL Physics:

Group 4 Project: Non-fossil fuel power production 

Each group of 3 students will research the following four Energy Sources.
A. Solar 

B. Hydroelectric and Wave (oscillating water column (OWC) ocean-wave energy converter)
C. Wind (wind generator) 
D. Nuclear Power

Note:  Include the reference(s) used for EACH question at the end of the answer to each question. (Study Guide page # or web URL, etc.)
The following items must be included for all four Energy Sources: 

1) Outline the basic principles of operation 

2) Outline the main energy transformations that take place 

3) Outline the safety issues, risks, problems and limitations associated with this type of energy generation. Include moral, ethical, social, economic and environmental implications.
4) Using reliable internet sources, determine what percentage of energy needs is met by this Alternative Energy Source for the US, and two additional countries. (A total of three countries on three different continents.)

Include the additional items listed below for each Alternate Energy Source.  
A. Solar: 
5) What is the difference between a photovoltaic cell and active solar heater?
6) What are the reasons for seasonal and regional variations in the solar power incident per unit area of the Earth’s surface?
B. Hydroelectric and Wave:
5) Distinguish between different hydroelectric schemes (water cycle, tidal power schemes, and pump storage.)
C. Wind power:

5) State the wind power equation provided on the IB reference table.  Write down the definition of each symbol and required units. 

6) This equation assumes that the kinetic energy of the wind entering the turbine is completely converted into mechanical kinetic energy. Discuss why this assumption can never be entirely true.

continued
D.    Nuclear power: 

5) Outline the role of each of the following parts of a fission reactor:
a) Heat exchanger

b) Moderator

c) Control rods

6) Include the safety issues and risks associated with the transportation and storage of nuclear fuel and waste. (can be combined with question number “3”)

Please hand in your report as follows:

· Each section A, B, C, D starting on a separate page.

· The answers should be shown in bulleted, note form, with the numbers of the question being answered.  (For example:  Wind power Question #6 ).  
· You will be tested on this material.  
All students are responsible for all the content in this project, and all students should be involved in all aspects of this assignment. 

Each student in your group must have a completed copy of your final report.
Due __________________________.
