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TITLE OF LESSON PLAN:
How do I measure an orbit?

LENGTH OF LESSON:
Five class periods

GRADE LEVEL:
9-12

SUBJECT AREA:
Aerospace

OBJECTIVES:
Students will understand the following:

1. The six Classical Orbital Elements (COEs): Semi-major axis, Eccentricity, Inclination, RAAN, Argument of Perigee and True Anomaly and how satellite orbits are measured/constructed with these criteria.

2. The various common types of orbits and what missions would use the orbit: polar, inclined, geostationary and Molniya. 

3. How to use STK animation program to set up a satellite orbit with the COEs shown (must have educational license sent from AGI to install STK on the computer; see http://www.agi.com/default.aspx and go to “Resources, Educational Licenses” for help).

MATERIALS:
For this lesson, you will need:

1. Research materials about satellite orbits

2. Computer with Internet access

3. Computer access with STK animation program available


FLORIDA STUDENT PERFORMANCE STANDARDS  (AEROSPACE TECHNOLOGY: The purpose of this program is to provide students with a foundation of knowledge and technically oriented experiences in the study of Aerospace Technologies, its effect upon our lives, and the choosing of an occupation.  The content and activities will also include the study of safety and leadership skills.  This program focuses on transferable skills and stresses understanding and demonstration of the technological tools, machines, instruments, materials, processes and systems in business and industry.

Many of the learning outcomes in this program are aligned with the Standards for Technological Literacy: Content for the Study of Technology published by the International Technology Education Association. Aligned outcomes are indicated by STL followed by the standard.) :

1.  23.0 Demonstrate technical knowledge of computer control as it is related to aerospace projects. – The student will be able to:

023.01 Demonstrate the application of a computer and software program to develop a plan for an aerospace vehicle.

2. 24.0   Describe and demonstrate principles of navigation. – The student will be able to:

023.02 Demonstrate an understanding and application of mathematical concepts as they relate to determining space flight mechanics.
023.03 Demonstrate an ability to compute a space flight orbit.
023.04 Define and describe a variety of orbital patterns.

PROCEDURE:

1. (Day one) Begin by having students visit the Tech Museum’s Satellite Site at http://www.thetech.org/exhibits/online/satellite  and review the various segments 1) What is a Satellite, anyway? 2) Satellite Construction Set 3) Satellite Anatomy and 4) Satellite Orbits.

2. (Day one) Have the students visit NASA’s SCIENCE MISSIONS satellite site at http://science.nasa.gov/missions/?group=all and review some of the past, present and future satellite mission.  Have them select one that interests them and list the Satellite name, mission, launch date, type orbit and at least three findings. 

3. ( Day two/three) Present the PowerPoint “Chap 5, Describing Orbits.”  Concentrate on the six COEs.

4. (Day three) Review the metric vs. English measurement systems and have the students work through various COE’s using both by converting one from/to the other.

5. (Day four) Have the students start the STK program, “insert” their satellite from the AGI database, insert the Vernal Equinox (to show how to measure RAAN), and insert the Classical Orbital Elements available in the 3D data display tabs.  

6. (Day five) Conclude the discussion by reviewing the COEs with your students, how math and science are so important to space travel/orbits, how their particular satellite is important in the field it is being used for and how they might want to further pursue an aerospace career if they had an opportunity to “jump in” immediately.  

DISCUSSION QUESTIONS:

1. How are satellite orbits characterized?

2. Why do different satellites need different types of orbits?

3. Can you think of outside the box types of orbits for future use?

4. What technology is available today that was not available 100 years ago to create a new orbit?

EVALUATION:

You can evaluate your students on their reports using the following ten-point rubric:


A = 8-10 points: Satellite reports are clear, complete, well organized, and error-free and STK animation has correct satellite with correct COEs; Student can explain the COEs using the STK satellite animation with no more than one error.
  

B = 6-7 points: Satellite reports fairly clear, sufficiently well organized, with some errors; STK animation has no more than one error; student misses two COE explanations.

  
C = 4-5 points: Satellite reports not very clear nor organized, with some errors; STK animation has more than one error; student misses more than two COE explanations.
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