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A lot of research goes into designing the perfect an airplane that can fly, or one that just looks good
nose cone for an airplane. The definition of driving around on the runway.
perfection can vary widely depending on factors ) . ) .
such as desired flight speed, maneuverability, and For this project, we are going to design three
payload positioning. For those reasons, airplane very different nose cones and measure how
nose cones all look very different! One thing aerodynamic they are by measuring the distance
that all nose cones have in common is that they that our water bottle is bIov.vn. Follow each step
must be aerodynamic and reduce drag. These below to construct your project and test your ideas.

measurements impact whether you have designed

2 Meter sticks Scissors
2 Sheets of cardstock Tape or hot glue (not pictured)
Empty 20 oz plastic bottle Hair dryer
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STEP 1

Take two pieces of cardstock.

On one, trace a circle about the size of
the bottom of the plastic bottle.

On the other, trace a larger circle (about
double the diameter) with a line going from
the center to the edge of the circle.

STEP 2

Cut along the lines with the scissors. The smaller
circle represents a flat nose.

For the larger circle, the cut from the center of the
circle to the circumference creates two edges.

Overlap one of those edges with the other to
create a cone shape.

Keep overlapping the two edges until the
circumference of the cone is about the same size
as the smaller circle.

This shape represents a conical nose design.

' TIPS & TRICKS!

+ To help draw a more perfect circle,
you can use two pencils and a piece of
string. Tie the string to both pencils and
place one where you want the center of
the circle and use the other to draw the
circumference.
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SRR ¥ Place tape or hot glue to the center of the

' ; smaller circle and attach it to the bottle
cap. If there is only one bottle, use tape
so it is easier to swap out the noses.

Place two meter sticks parallel to one
o another, with enough space between them
[ o R ? for the plastic bottle to move. Make sure
both are positioned in the same direction
with 0” or Omm lined up together.
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Place the bottle at 0” and the hair dryer near the
start. Adjust the distance based on how powerful
the hair dryer is so the bottle does not get blown
across the room. If needed, add a little sand to
your water bottle to weigh it down.
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/;,_" S T et Turn the hair dryer on and mark how far the bottle

travels with the flat nose.
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Make a prediction about how far the cone nose
will travel compared to the flat nose. Why do you
think this will happen?

S

Now try the same thing again with the conical
nose. Mark how far the bottle travels this time
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Start by identifying a 3D computer-aided design (CAD) software that you are comfortable using.
Popular, free options include Tinkercad, SketchUp, and Fusion 360 (free for K-12 students). There are a
wide range of free online tutorials to get you started if you have never used a CAD software before.

Utilize the CAD software to make a more complex nose design. Maybe you can find inspiration from a
bird or other element of nature. Perhaps your design should also point up or down to change the angle
of attack.

Once designed, do your best to replicate your design using the cardstock paper. Remember, this is an
experiment so get it as close as possible, but it does not have to be perfect.

Repeat the same test as above and document your results of all three designs. The ultimate goal would
be to design a nose that does not cause the water bottle to move at all!

FURTHER ITERATIONS AND EXPLORATION

To mix things up, try to design the worst possible airplane nose! Is there a less aerodynamic
shape than a flat surface? Perhaps something that captures the air instead? Challenge
yourself to see how far you can get the water bottle to travel.
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