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1. TEKS used as guidance. 

1.1. 5.5, 5.7

2. Activities planned for AirFair Learning Session: Gliders and Big Airplanes: How they fly?  The following activities are planned for the AirFair. We’re asking each classroom teacher to prepare students for the activities by conducting approximately 2 50-periods in the classroom before the AirFair. Learning Session instructors (see detailed AirFair Lesson Plan, located on the AirFair Web Page for details) will be prepared to review the key topics and modify their presentations depending on what the classroom teacher was able to cover. 

2.1. Pose questions.

2.1.1. questions 1…2…3

2.2. With aid of a glider, Dr. Noel will demonstrate and point out the key forces and controls that allow an airplane to maintain flight through forces, stability, and control of the plane. 

2.3. Students will then fly their classroom-made gliders, modifying flight characteristics through team-evaluation and with Dr. Noel’s guidance.

2.4. Summarize key factors and introduce comparisons between students’ gliders and the real airplane. 

3. Knowledge & skills helpful to students participating in AirFair session. 

3.1. Definitions

3.1.1. Aeronautics & aerospace.

3.1.2. Force, pressure, mass, acceleration.

3.1.3. Stability and control of flight

3.2. Comparison of flight of birds, animals, plants with modern airplanes and helicopters.

3.3. Forces of flight.

3.4. Wing shapes.

3.5. Pressure gradient force and Bernoulli’s theorem

3.6. Airflow over an airfoil—understanding the primary lift process

3.6.1. Bernoulli’s law of pressure decreasing as fluid speed increases.

3.6.2. Creation of low pressure over the top of a wing with high pressure below—creates a pressure gradient from high to low, therefore lift!

3.7. Stability of an airplane.

3.8. Control of an airplane

3.9. Parts of an airplane that provide means of flight, stability, and control.

4. Media & tools to use.

4.1. Movie—Understanding Flight is an excellent video to use.

4.2. Gliders and models of airplanes.

4.3. Images of birds, leaves, seeds, pedals, and fish that fly 

5. Discussion activities and experiments. The following are guidelines to use in developing your lessons. 

5.1. Observe flight in nature  

5.1.1. Gliding seeds and leaves—see p.20 Pallis’ book.

5.1.2. Birds, hawks, & eagles—Understanding Flight video—could also go outside for observations of local birds.

5.1.2.1. Develop a set of focus questions based on your students’ grade level and learning abilities so they gain the most from the video or segments of it. Teacher can also use focus questions as a graded activity for increased motivation. 

5.1.3. Another short experiment is on p. 22 Pallis’ book.

5.2. Fundamentals of flight

5.2.1. Four forces of flight

5.2.1.1. Lift, drag, thrust, weight—discuss each force as it relates to flight.

5.2.2.  What is a force? Push, pull, lift a book above your head, wind on your face

5.2.3. Pressure, force/area, is another important element of flight.

5.2.4. Friction—resistance to motion. discussed friction and pressure in the weather section. Relate to aero. 

5.2.5. Lift--How air moves over an airfoil—resulting in creation of lift

5.2.5.1.  Airflow over a curved airfoil—Bernoulli’s principle

5.2.5.1.1. Curved shape of an airfoil—why this shape?

5.2.5.1.1.1. What parts of an airplane have this shape? Do cars have these shapes?

5.2.5.1.2. Pressure decreases in a fluid as its speed increases.

5.2.5.1.3. Lower pressure produced on upper surface of wing with higher pressure below—the existing air pressure.

5.2.5.1.4. Creates a pressure gradient force (PGF) from high (bottom of wing) to low pressure (upper, curved part of wing)—lifts the wing. 

5.2.6. Weight  
5.2.6.1.  What is weight? Can weight also be a force? Why?
5.2.6.2.  Newton’s 2nd Law of Motion
5.2.7. Thrust

5.2.7.1.  What is trust? How it is produced on a powered airplane? A Glider?
5.2.8. What a Drag! 
5.2.8.1. Why do airplanes have drag?

5.2.8.2. Drag is associated with the production of lift and what we call parasite drag that associated with the shapes of parts.

5.2.8.2.1. Relate drag to bicycles and cars.

5.2.8.3. Conduct Experiment #2: Paper shapes that produce drag. 

5.3. Stability and control—things that helped the Wright Brothers fly!

5.3.1. Stability of an airplane

5.3.1.1. What do we mean by stability?

5.3.1.2.  What contributes to stability?

5.3.2. Controlling the airplane

5.3.2.1.  Identify the parts of the airplane that provide control.

5.4. Building a paper glide.

5.4.1. Outline some designs that influence the forces of motion, stability, and/or control. 
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