When you view the cross section of an airplane
wing, you see one of the essential elements that
allow them to fly: the airfoil. In an airplane, the
shape of the airfoil is the element that allows the
creation of lift. Similar to the nose cone, every
airplane wing is different. Even the Wright Brothers,
who are credited with the invention of the airplane,
knew the importance of designing and testing the
perfect airfoil. Airfoils have changed significantly
since 1903, and may continue to look very different

in the future as engineers challenge the boundaries
of what is possible for human flight.

For this project, we are going to design an
experiment to test Bernoulli’s principle, the science
behind how airfoils work. Follow each step below
to construct your project and observe Bernoulli’s
principle in action.

Metal clothes hanger
Diagonal pliers
Straw

Construction or copy paper

Scissors

Clear tape
Hair dryer

Needle nose pliers (optional)
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With adult supervision, you will construct
a stand from the metal clothes hanger.

Cut the hook off the top of the metal clothes
hanger. Be sure to cut as close to the top as
possible to maximize the size of your stand. Be
careful to make a perpendicular cut so that it does
not create a point on the ends of the hanger.

Bend each side of the hanger out straight so that
they form a 90 degree angle with the bottom.

Once both sides are bent, lay the hanger flat on a
table. All three sides of the hanger should lay flat
on the table. If they do not, adjust your bends to
get the hanger as flat as possible.

TIPS & TRICKS!

To help with bending the hangers, you
can use tongue-and-groove or needle-
nose pliers. This will provide more grip

when bending the hanger.
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With the hanger lying flat, come in
2"-3" from each end and bend the
bottom up at a 90 degree angle.

5.2

These bends create the feet for your stand.

4.1

Place the stand upright so that the left and right
sides are pointing straight up in the air.

Verify that the bottom of the stand is flat to the
table, and make any adjustments as needed.

3.1

Next, come down 1”-2" from the two cut ends, and
bend them at 90 degrees towards each other.
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Feed the open ends of your straw over the
two cut ends of your stand. Ideally, the straw
should fit tightly between the two ends, but
if it is too tight then cut your straw with the
scissors to a more appropriate length.

Construct a simple airfoil.

Start by cutting your paper in half. For this project
you will only need one half of the paper, but save
the other half in case you need to make another
airfoil.

Fold your paper so that the two short edges have
roughly a 1” gap between them when completely
flat.

Turn the paper over and line up the two short
edges. Use the clear tape along the short edges to
form the simple airfoil.

For this experiment, the curved side of your airfoil
should always be on top.
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9.1 9.2

Place your airfoil on the stand by removing the straw from one end of the stand and feeding the airfoil
over the straw.

To test your airfoil, place one hand on the bottom of the stand and use the hair dryer (preferably on the
cold setting) to blow air across the leading edge of the airfoil.

Adjust the distance between your hair dryer and the angle until the airfoil is slightly pitched up.

FURTHER ITERATIONS AND EXPLORATION

A quick web image search for “airfoil cross sections” will reveal hundreds of different
designs for airplane wings from throughout history. Use the other half of your paper to
replicate one of those designs, test it side-by-side with the simple design above, and

document the differences.
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