Name: ___________________________


“Balloon Powered Cars”
Design Template
Theory:

Although none of us travel around behind the wheel of a balloon car, all vehicles, including balloon cars, rely on one of the most important laws of physics for their forward motion. Newton's third law of motion states that every action has an equal and opposite reaction. This means, for example, that when you push against a wall, the wall, as inanimate as it is, pushes back on you with an equal amount of force. If you're doubtful of a wall's ability to push you, try leaning against one while standing on a skateboard. 

Balloon cars use the principle of Newton's third law in the same way that rocket- and jet-propelled vehicles do. Before it is inflated, a balloon exerts no force on the relatively few molecules of air it contains. As it is inflated, however, more and more air molecules crowd into it, increasing the balloon's internal pressure and causing it to expand. As the rubber of the balloon stretches, it applies an increasing amount of force on the air inside. When the balloon is released, the air escaping from the balloon pushes against the air just outside the balloon. As the third law predicts, the outside air pushes back on the escaping air, propelling the balloon car forward. 

Just as all vehicles rely on Newton's third law to propel them forward, the forward motion they create (or harness, in the case of wind-propelled vehicles) must counteract the forces that resist forward motion, namely friction and drag. Although these forces cannot be eliminated, at least not on Earth, intelligent vehicle designs can reduce them considerably. Wheels, for example, are probably the simplest way to reduce friction on land. The more easily and smoothly they roll, the more of a vehicle's force will be applied to forward motion and the faster and farther it will travel. Likewise, the more streamline a vehicle, the more easily it will cut through air or water and the more efficient it will be. Engineers who design cars, boats, trains, and planes go to great lengths to create vehicles that maximize the forward-acting force they produce and minimize the forces that act against this forward motion.

Situation (Problem/Story):
The Engineers Association of Nova Scotia is looking for a new and innovative energy source to power small four cylinder vehicles.  With the depletion of fossil fuels and their contribution to global warming, it is important that a new source is provided.  Solar energy was discussed; however, the Sun does not shine often enough in Atlantic Canada.  Regardless of rain or shine, we are always guaranteed to have WIND blowing in our coastal province.  It was determined that a move should be made to design automobiles that can he moved by wind power.
Design Brief:

· The car must be powered by no more than 1 balloon. 
· You can build the car out of anything except a toy car or toy car parts. 
· It must have at least three wheels. Wheels are defined as anything that is round and goes around. 
· The car must roll on all wheels. 

· The wheels can not be wheels from a toy car. They must be made out of something that was not originally meant to be used as wheels. 
· The car may not leave the ground. 

· The car must be capable of traveling at least 5 meters.  Remember:  The officially provided balloon is to be the only source of energy. 

· No external sources of energy are permitted including, but not limited to, push starts, blowing on the car, batteries, solar cells, etc. 

· The balloons may only be blown up using lung power by the car operator.  No other gases may be used. 

· During the initial release of the air (at the starting line), care should be taken to not enhance or diminish the performance of the car. 
· The course will be marked off on the floor of the classroom.  
· No limitations on size, weight, or material composition are given. 

· No part of the car may be in front of the start line when starting car. 
· No pre-made cars.  
Research:
<<<This is where you use all available resources to find out any existing products which can help you design your solution.  You can use books, magazines, the internet, etc.  Document any websites or books you used and make a brief comment about that site or book, etc:  For example: http://www.wedgeit.com/>>>


For example:
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Generating Solutions:

<<<Here, each partner should draw two sketches of a wind-powered car>>>


For example:
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Selecting a Solution:

<<<Normally, a matrix, or chart, would be used to determine which solution is the best.  This would be decided based on a number of parameters.  Please state your reasons for choosing one solution over the others in this space.>>>

Construction of Prototype:

<<<Please include digital pictures of your final product>>>

Evaluation:


Did your prototype meet the standards of design brief?
How would you redesign your prototype?
What could you improve?
