Subject Areas Technology (energy and power technologies - fluid systems)
Header Kites and Bernoulli's Principle
Title Up, up and Fly!
Grade Level (9-12)
Time Required 1 hour: 20 minutes to build the kite, 40 minutes for flying it. 
Group Size 1
Expendable Cost per Group $2
Most of the materials will be shared by students.
Summary

In this activity, we will learn how to build a kite and fly it to see an application of Bernoulli's Principle.
Engineering Connection

Engineering is the application of science in daily life to make useful inventions. Although engineering is considered a “serious” branch, there is lots of fun into it! Using Bernoulli's Principle from science, we can build a kite and make it fly. Keep in mind that the same principle makes the planes fly!
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Educational Standards

	Massachusetts
	technology (energy and power technologies - fluid systems)
	3.3
	9-12
	Explain Bernoulli's Principle and its effect on practical applications, i.e., airfoil design, spoiler design, carburetor 


Pre-Req Knowledge 
Introduce Bernoulli's Principle to students.
You can find further information on Bernoulli's Principle in the following web sites:
1. http://home.earthlink.net/~mmc1919/venturi.html
2. http://www.allstar.fiu.edu/aerojava/pic3-2.htm
3. http://theory.uwinnipeg.ca/mod_tech/node68.html
Learning Objectives

After this activity, students should be able to:
· Understand Bernoulli's Principle
· Comprehend how a kite works, build a kite
· Observe the relationship between speed of a fluid and the pressure applied to it. 
Materials List 1
The class needs:
· 20 sheets of brightly colored 8 1/2" x 11" typing paper. 

· 20 8" bamboo barbeque shishkabab sticks. 

· 1 roll of florescent surveyor's flagging plastic tape. Available at any hardware store. A plastic bag cut in a 1" wide spiral all around will also make a great tail. 

· 1 roll 1/2"wide masking tape or any type of plastic tape. 

· 1 roll of string. (At least 200', 6 to 10 feet for each child.) 

· 20 pieces of 1"x 3" cardboard on which to wind the string. 

· Scissors, hole puncher. 

Introduction / Motivation
The first kite was made about 3000 years ago by Chinese, from bamboo and silk. People have used kites for religious rituals, for military purposes and of course for fun. They have been an important metaphor in literature, symbolizing freedom and childhood. Now, it is time for you to learn how to build one and understand how kites function. Make it a work of art!

Bernoulli's Principle states that as the speed of a moving fluid increases, the pressure within the fluid decreases, and vice versa. 

The basic idea can be expressed by the formula:

Pressure + (kinetic energy / volume) = Constant

A rise in the pressure in a flowing fluid must come with a decrease in the speed, and similarly, an increase in the speed of the fluid produces a decrease in the pressure. 

In other words: A fall in the pressure in a flowing fluid must come with an increase in the speed, and similarly, a decrease in the speed of the fluid produces an increase in the pressure.

Did you ever think why the shower curtain gets sucked inwards when the water is first turned on? The answer is: Increased water and vapor velocity inside the curtain (because of hot water) causes the pressure to decrease. Note that the same effect can be reached by cold water too, although it would be much less dramatic. The difference of pressure between the inside and outside of the curtain causes a net force on the curtain and sucks it inward. 

Or why do windows explode in hurricanes? The high speed of the air outside the window causes the pressure outside to be much less than the pressure inside. (Because, there is wind outside, and the air inside is still.) The difference in pressure forces the windows outward, and explodes them. So it is actually a better idea to open the window when you know a hurricane is coming…
Apply the same principle to how a kite works. Wind is caused by a difference in pressure in the air. This pressure difference applies a net force upwards to the kite, so it goes up, up and flies!
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Image 1: Bernoulli's Principle
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Image 2: How to build a kite1
Vocabulary / Definitions 
Fluid: The state of matter that deforms and moves continuously (without a separation of mass) as there is stress applied on it.

Wind: Movement of the air at any speed, caused by a pressure difference in the air.
Procedure
Before the Activity

Gather the materials, and tell the students that they can bring decoration materials if they want to make their kite more original.
With the Students 1
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Fold a sheet of 8 1/2" x 11" paper in half to 8 1/2" x 5 1/2".
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Fold again along the diagonal line A in Fig.2.
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Fold back one side forming kite shape in Fig.3 and place tape firmly along fold line AB. (No stick is needed here because the fold stiffens the paper and acts like a spine.)
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Place barbeque stick from point C to D and tape it down firmly.

[image: image7.jpg]FIG.1 FIG.2 FIG 3 FIGA4 FIG.5 FIG.6
A

ISy S





Cut off 6 to 10 feet of plastic ribbon and tape it to the bottom of the kite at B.

Flip kite over onto its back and fold the front flap back and forth until it stands straight up. (Otherwise it acts like a rudder and the kite spins around in circles.)
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Punch a hole in the flap at E, about 1/3 down from the top point A.
Tie one end of the string to the hole and wind the other end onto the cardboard string winder.

Troubleshooting Tips

If the kites don’t fly, you might need to postpone the activity to a windier day. 

Use a strong string, because they easily get torn, and you might lose your kite forever.

Don’t put heavy decoration on the kite. Keep it as light as possible.
Assessment

Post-Activity Assessment

Let the students explain other applications of Bernoulli's Principle like airplanes, airfoil design, spoiler design, and carburetors. They should be able to come up with other examples.
Activity Scaling

· For upper grades, you can further compare the effect of pressure on the speed of a fluid. Try the same activity in different days. How does the speed of wind affect the flight of your kite? (You can obtain the speed of wind from the weather report)
· For lower grades, you might want to find a simpler method to build a kite. Or, you can buy ready made kites, and let the students fly them.
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