Rocket Fuel in a Can!
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Dust explosions and rocket fuel – It’s all the same!
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Powder explosions can happen when substances that are moderately flammable in their normal form (like a piece of wood, sack of flour, and so on) are ignited when they are in a dispersed powder form. The key to understanding what's happening is to recognize that when something burns, it combines with oxygen in the air. 

This happens at the surface of a solid object. Under normal conditions, something like a block of wood or sack of flour burns slowly because the surface of the material in contact with the oxygen is a small fraction of the total material present. Most of the material is inside and has no contact with the air. 

When the same material is in the form of a powder dispersed throughout the air, each particle can burn very quickly because it is entirely surrounded by air and has very little unexposed interior. All of the material that was inside the block of wood or sack of flour is now exposed to the air ready to burn immediately. 

The result is that a spark or flame igniting the powder will cause all of it to burn rapidly -- so rapid that we observe an explosion. This is why flourmills, sawmills, and other such places prohibit smoking and the use of flames in general. 

The fuel, in this case commercial cornstarch, is placed into a small container. After this container is placed inside the large coffee can, the small container is connected to an external tube through the side wall of the coffee can. A burning candle is placed inside the coffee can and the can is sealed. When the cornstarch is dispersed as a finely divided powder by blowing through the tube, the dust is ignited by the candle. The pressure buildup caused by the rapid accumulation of the gaseous combustion products causes the lid of the coffee can to be blown off.

Excellent Link for why things burn
www.qrg.northwestern.edu/projects/vss/docs/Propulsion/2-how-do-things-burn.html

Links for dust explosions

http://www.science.widener.edu/~may/demos/dust.html

http://www.fireworld.com/magazine/grainperil.html

http://www.courier-journal.com/dust/dust_govt_danger.html

http://www4.cnn.com/US/9806/10/grain.elevator/

http://www.haig1.freeserve.co.uk/page5.html

Curriculum links
· Why do things burn

· Dust dispersion

· Flames in an oxygen environment

· Measurement of the explosion

· How do rockets produce thrust

· Newton’s second law

Technology Tie

· Document explosion with digital photos or digital video

· Graph the measurement of the explosion on an Excel spreadsheet

· Research dust explosions and how rockets motors work

Helping teachers develop hands-on, standards based, differentiated lessons for the classroom
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Learn more about our Professional Development programs by visiting:

www.billyandterrysue.com

Who are Billy and Terry Sue?

Billy Hix and Terry Sue Fanning have been presenting cross curriculum, hands-on, standards based programs to teachers for over ten years.  Along with being a Professor of Education and Computer Science at Motlow College, Billy is a Faculty Research Fellow with NASA in the area of educational tools and delivery.  He has been honored with the Teaching Excellence Award at Motlow College a record five times.  Governor Bredesen awarded Billy with the Dr. H. Love Community Service Award in 2005 for his work in the educational community.  You might have seen Billy on early morning Nashville Public Television.  He is known as the Dell Tip Guy with a series of short clips on how to use a PC targeting underserved parents. (http://www.wnpt.net/parents/monitors.html)
Terry Sue is the Technology Director and Elementary Curriculum Coordinator of Moore County Schools.  Prior to this, she was an elementary classroom teacher in grades 4-5.  She was a national trainer for the Marco Polo program for 2000 – 2003.  In addition, in 2003 she was the first facilitator for the NASA Explores School program conducted at Marshall Space Flight Center, a role that she would continue for 3 years.   AIAA (American Institute of Aeronautics and Astronautics) selected Terry Sue as one of the 6 most influential teachers in the area of aeronautics and astronautics in the nation in 2004.  Terry Sue has won numerous awards for her work in her school system and was awarded Technology Director of the Year in 2005.  Terry Sue, along with Billy, have produced a series of hour long TV shows created by the Instructional Technology Support Center at Middle Tennessee State University.  These shows are targeted for teachers in grades 2-8 and address a wide range of topics related to STEM (Science, Technology, Engineering, and Math) activities.  Currently Terry Sue and Billy are doing a series targeting areas of student interest while visiting NASA Centers.  Free copies of these shows can be requested by going to: http://itsc3.itsc.mtsu.edu/itsc/index.shtm
TeachSpace is a teacher oriented program that was developed 10 years ago based on a premise that professional development programs can be exciting, enjoyable, and informative.  They use the space program as a “hook”, the programs are really not about the space program, but tied to the classroom standards.  Billy and Terry Sue have conducted programs for teachers from Alabama to Maine and have presented at numerous state, national, and international conferences during the past decade and have been honored at the state and national level for their work.  
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