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Flying Machines Grade 5
Essential Question:  

How do birds fly?
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Background Information: 

The shape of a bird’s wing is important to generate lift.  Bernoulli’s Principle explains how this lift occurs.  Refer to Bernoulli’s Principle from Background Information for Lessons and Activities.

Getting Ready:

 8.5 x 11 sheet of paper; one for each student
Procedure: 
1. Draw a large side view of a wing (an airfoil) on the board. 
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2. Explain to the class that in order for a bird to fly, the wing must overcome gravity and drag.  Ask the students:
a. How does a bird overcome drag in order to move forward? (Energy)
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How does a bird overcome gravity?  (lift)

3. Explain to the students that the wing that is drawn on the board cannot generate lift because it is symmetrical and the air flows equally over the top surface of the wing and under the wing:
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4. Explain to the students that in order for the wing to generate lift, the airflow above the wing must be different from the airflow below the wing.  Ask the students:

a. How can you change the wing’s shape and, therefore, change the airflow above and below the wing?  (Curve the top of the wing). 


                                     . 
b. What does the airflow on top of the curved wing need to do to get to the trailing edge of the wing at the same time as the airflow under the wing? (The top airflow must move faster).




c. Since Bernoulli’s Principle states that as air moves faster, pressure decreases, where is the lower pressure?  (Low pressure develops on top of the wing). 
d. Where is the higher pressure?  (High pressure develops under the wing).

e. Bernoulli’s Principle states that air moves from high to low pressure.  Therefore, how does the wing move?  (The high pressure under the wing pushes the wing up into the low pressure, causing lift).

       

             
                                                     
5. Ask students to take their piece of paper, hold it with their fingertips at the corners, and place it under their lower lip.  Tell them to gently but steadily blow across the top of the paper as it loosely hangs down below their lip.  An even, steady blowing is best.  If done correctly, the paper will move up. Ask students:
a. Why did your paper move upwards?  (Faster air over the top of the paper caused low pressure.  The high pressure under the wing pushes the wing up into the low pressure, causing lift).

6. Tell students to fold their piece of paper in half, making a small tent.  Tell them to think about what happened with their first experiment. Then tell them to put their paper tent on the table in front of them, hold onto the corners so it stays in place and blow through the middle of the tent.  Ask them:

a.   Did the sides of your tent suck in or blow out?
b.   Did your paper tent sides do what you thought they would?
c.   Why or why not?  (Faster air going through the tunnel of the paper caused low pressure.  The high pressure outside of the wing pushes the wing inwards into the low pressure, causing the sides of tunnel to move inwards).

7. Tell students that birds flap their wings when flying in order to move forward, but some birds also soar or hover.  Real wings need to be different shapes and sizes depending upon how a bird flies.   Ask students:
a. What birds soar? (Birds of prey, storks, vultures.)

b. How would you describe the wings of soaring birds?  (Large and wide with slotted 
            wing tips.)
c. What birds hover?  (Hummingbirds and kingfishers.)

d. How would you describe the wings of hovering birds? (Thinner than soaring birds, with more pointed wing tips.) 
e. How are the wing shapes and sizes of birds similar to wings of different kinds of airplanes?


Stunt planes and songbirds--short, stubby wings that are very 

  
                        maneuverable


Gliders and ocean birds--long, tapered wings that are good for effortless 



flying:



Jets and falcons and swifts--short, tapered wings that are fast


Transport planes and hawks and vultures--broad wings that can carry 



heavy loads.

8.  Summarize this activity by asking students:

a.   Have you observed different flight patterns of birds while they are 

      flying? (Some flap fast, others more slowly.  Some dip, other fly straighter.)

b.   What happens to your hand if you place it outside the window of 

      a moving vehicle?  (A flat hand stays level, while a curved hand will move up.)


Assessment:

Observe students creating lift while experimenting with paper and

paper tents. 
Location: indoors at desks or tables. 





Objectives:  Students will 


be able to explain the physics of Bernoulli’s Principle.


conduct experiments that test the principles of bird flight.


correlate the size and shape of a wing to a bird’s flight pattern.


Skills:  data collection, observation, asking questions, analysis, communication  


Supplies:


Paper 8.5 x 11 inches


Pencils





Subjects: physics and math











Going Beyond:


Birds on the Move


Timely Travels


Winged Worries








Airfoil





Curved Wing





Wing showing equal airflow above and below wing’s surfaces.





Airflow





Trailing edge of wing





Lift








