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Pop-bottle Rocket Lab
Owen Hirschi

	Time Frame:
	Standards:

	2 - 45 minute sessions,

Longer with extensions
	

	Objectives:

	Students will be able to change parameters of the project to build and fly a more successful rocket.  Students will also be able to describe the energy conversions that are happening, and Newton’s laws that describe the motion of the rocket.



	Background Information:

	Pop-bottle rockets are a simple way to show energy conversions, and it is most helpful if Newton’s Laws of Motion have been introduced at a prior time.



	Materials:


	Launcher:

This launcher uses compressed air.  The plans and pictures to build this can be found at 

http://www.northrim.net/wyanders/rocket/rocket.html 

6 FT. of 3/4" PVC Plastic Pipe, 200 PSI Minimum Burst Pressure 

Cut the 3/4 " pipe to the following lengths: 

3 pieces each 4" long, (2 are the legs at the valve stem end and 1 is the upright for the launch end). 

4 pieces 2" long (2 are for connecting the "T"s at the launch end & stem end and the other 2 are for making the bottle rocket nozzle). 

1 piece 5" long (this is the upright on the valve stem end). 

1 Piece 32" long (this is the long connector between the valve stem end and the launch end). 

2 Pieces 7 ½ long (These are the legs at the Launch end that connect to the "T"). 

Additional Parts needed: 

5 each, 3/4 PVC Pipe end caps (one cap for each of the 4 legs and the last one is to be drilled to pull the Tubeless valve stem into before this cap is cemented into place on the stem end). Drill a 9/16" hole in the center of the PVC cap, deburr the hole edges and pull the Tubeless valve stem into the cap before the cap is cemented into place. Note: wet the valve stem with liquid soap to ease pulling the valve stem into the hole. 

4 each, 3/4 PVC Pipe "T"s 

2 each, 3/4 PVC Pipe Couplings (one is to be used for the rocket launch stand and the other is to be cut into 3 pieces so as to remove the ridge in the center of the coupling). 

1 each, Tubeless Valve Stem Note: Pull the Tubeless valve stem into the cap before the cap is cemented into place on the stem end upright piece). 

1 small can of PVC Cement.
Rockets:

Simple and easy to make, these are single stage rockets.  Students can decorate their own rocket as they desire including fins and nose, but they MUST NEVER CUT THE BOTTLE.  The rocket can be as simple as the bottle itself.

1- 2 liter pop bottle/student  (it is fun to have on hand different sizes of bottles that fit the launcher so the students can experiment with different materials.)

2- Scissors

3- Glue

4- Construction paper



	How the Rocket Works Summary:


	A bottle is placed on the launcher with varying amounts of water, or none at all.  Compressed air is added from a pump.  The bubble of air created floats up through the water and pressurizes the air volume in the top of the bottle creating compressional potential energy.  When release, the water is pushed out the bottom by the compressed air from above.  Following Newton’s third law of Motion, the rocket is launched into the air.  Energy flow is 

	Things to Learn:

	The students will be experimenting by trying different amounts of water, pressure, and even different types and sizes of soda bottles.



	Construction Instructions:

	Building the launcher can be done beforehand or with the class’ help.
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Assemble Parts to look like this, and 
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Make 2 Cuts on one of the 3/4 Couplings so as to remove just the center 1/4" (there is a ridge inside the center of the Coupling). This gives 2 short couplings 1" long each. 

Remove some material from the threads on the bottle neck to get the Coupling piece to fit on the threads of the neck. When you get this to fit on the threads remove and Cement liberally the coupling to the bottle and one of the short 1" pipe pieces into the cut Coupling. 
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like this . 
WITHOUT cutting the bottles, let the students pick a bottle and how they will decorate it.  As they do this discuss Newton’s third Law of Motion and how it relates to rockets.  You might also discuss the science of energy and energy changes that they might observe.  You are DONE.  Granted, your rocket may not fly far or fast, but it is done.

1. Students can experiment with different sized bottles for rockets.

2. Students can experiment with different amounts of water.

3. Students can experiment with different launch angles.



	Assessment:

	This project can be assessed in any number of ways, depending upon the skill level and ability of the students.  The assessment could be based upon,

1. Teacher observation

2. Distance traveled

3. Time aloft

4. Creativity

5. Student observations in science journals



	Safety Notes:

	This project is a high interest activity for the students.  It is not generally quiet, but it does usually hold the focus of students.  There are objects under large amounts of pressure.  If a rocket fails to launch, DO NOT remove the rocket; remove the pump and bleed off the pressure at the valve stem. Students are very likely to get wet.  Launch in open spaces clear from trees and power lines.  It is a good idea to have extra bottles on hand in case you lose one on a roof or some other accident.



	Additional Notes:

	“Multi-stage” rockets can be made beforehand or with the higher functioning groups.  Plans can be found here.  http://dogrocket.home.mindspring.com/WaterRockets/coupling.html 

There are also several plans to build launchers from.  Another good one is http://images.google.com/imgres?imgurl=http://www.stanpope.net/rocket1.gif&imgrefurl=http://www.stanpope.net/rocket.html&usg=__WQY51xQhsgzl4GXLoEkLQvk3LCI=&h=286&w=602&sz=4&hl=en&start=17&um=1&tbnid=9Yb76X55xvu37M:&tbnh=64&tbnw=135&prev=/images%3Fq%3Dpop%2Bbottle%2Brocket%2Blauncher%26hl%3Den%26safe%3Dactive%26rlz%3D1T4SUNA_enUS284US284%26sa%3DN%26um%3D1 



	Simple Diagram of a Launcher Assembly:
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Pop Bottle Launcher - a Variation by Stan Pope
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	References:

	http://www.northrim.net/wyanders/rocket/rocket.html or http://www.waynesev.com/rocket/ 

Modified from the Stomp Rocket Lab http://energyforeducators.org/sscienceofenergy/Stomp%20Rocket%20Lab%20on%20Template.doc 
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