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“Rocket science is tough, and
a8 rockets have a way of failing”




T being allowed to launch due to safety issues or rockets being
launched but placed in a lower tier
° ‘abanking within each tier is based on the greatest time aloft for one
cket flight
e Ties are broken based on the time aloft for the second rocket

Note: Free-Fall recovery systems (e.g., Parachutes) are allowed this
year, but not required



1. Don’t read the rules.
2. Build the rocket the night before.
3. Launch the rockets for < 100th time at the tournament.

4. Add unnecessary accoutrements to the rocket.
5. Put too much water in the pressure vessel. ‘(L
6. Attach fins sloppily, flimsily, and anywheresily.
7. Use an unreliable rocket / parachute.
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chamber. Must be a 1 liter bottle.

Not using a carbonated soda bottle

Forgetting the bottle labels

Using a pointy nose cone

Using glue on the pressure chamber

Using a bottle that does not fit the launcher.
Not making sure rocket will stay in one piece
throughout the launch. Timing ends when the Ti
piece hits the ground.
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CREATE

Goal: New or

w improved product,

process or system.

How do you know it is doing

IMAGINE:

Do research!

Apply knowledge and creativity to brainstorm
ideas. Select one to try!

PLAN:

Gather materials
Sketch plan/details
Pitch your idea

CREATE:
Follow the plan
Build a prototype/model and test it

Is it what you expected?
IMPROVE:
Analyze your testresults.

What change would make it better?




~+

-~

Gray

&

Thrust/Propulsion




> The point at which the rocket
balances and should be more
towards the rocket’s nose.

Center of Pressure

The point where half of the
surface area of a rocket is on
one side and half is on the
other and should be more
towards the rocket’s tail. s




i' rocket *flies” around you on the string.

f you swing your rocket and the nose points in the direction of the
swing, your rocket will likely fly stable. If you swing your rocket and it
starjicartwheeling, this is likely evidence that the CG and CP are too
close together. Adding some weight to the nose will likely help iL
straighten out its flight. If you swing your rocket and it flie

backwards, this means the Center of Pressure (CP) is in fro T the
Center of Gravity (CG). Try adding some weight to the nose and test
again. If that does not help, the fins may be too small.



e How much water? What's optimal?

e Nosecone? Length? Type? Material?
Placement of CG and CP?

e TJotal mass of rocket?

e Windy day? Rainy day"”?



How to Build a How to Balance and
Water Rocket Test a Backslider

My friends Jake and Hannah Winemiller from Rocket
Nerds, Inc created an awesome
presentation on building water rockets. You
can find it here. Pay careful attention to
how they build and attach the fins.

Video
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Jake also made this

about parachutes.
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https://drive.google.com/file/d/1SVdDN1D8uC0Aq6VMkDZ6vNs2Fkx7qfDV/view?usp=sharing
https://youtu.be/nnZbji8Payc
https://docs.google.com/presentation/d/1-CFDrja_RvOxwmHhErsLvK4HEs69NNeK/edit?usp=sharing&ouid=100384861470685231664&rtpof=true&sd=true
https://youtu.be/NiCfgMzyZJQ

Nerds Inc

Water Bottle Rockets (TeachEngineering)

USWaterRBockets.com

\Water Rocket Pages from U. Hornsteinﬁ\
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http://www.water-rockets.com
http://www.aircommandrockets.com/
https://www.grc.nasa.gov/www/k-12/rocket/shortr.html
https://www.nerdsinc.com/science-olympiad
https://www.teachengineering.org/activities/view/ucd_bottlerockets_activity1
http://www.uswaterrockets.com/
https://waterrocket.uh-lab.de/index.htm

kids will learn a lot, but only if they do the

required researching, designing, building,

and testing. Coaches should coach and

make sure things are done safely, butitis ‘ﬁ\
important to let the kids do the work so  f|

they will learn.
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