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Aerodynamics: Air Resistance & Lift (Bernoulli's Principle)

Air slows down moving objects as the air molecules are being displaced.  This resistive Force is called air resistance.  Flat-faced vehicles, like vans, experience a lot of air resistance because the air molecules are not easily pushed out of the way.  Sports cars experience less air resistance.  Their bodies are specially made to allow an easy path for the air that is being displaced.  This way, the air resistance acting at the front of the vehicle is minimized, and the air that is flowing along the outer edges (the fenders, hood, roof, undercarriage, &tc.) is not pushing against the car very much.

During Derby Cars Part III (the next phase of the project) you will be adding wheels to your vehicle.  There is this phenomenon of "lift" which occurs when a medium (such as air) passes over and under a moving object, simultaneously.  Your instructor will introduce this concept to you during that third phase.  It is sufficient for you to be aware of the fact that some upward force acts on the underside of vehicles that are moving.  This is what is commonly referred to as Bernoulli's Principle.  

Free-Body Diagramming:
· Below, draw the FBD for your derby car (as is—currently without wheels!) as it is being pushed along a tabletop.  Take air-resistance into account, this time:
	


Body Modifications:  Planning & Development

Taking into account the idea of air-resistance, you will want to make your vehicle body as aerodynamic as possible.  This means that the air will be easily displaced without causing much resistance to the movement of the car.  

On the next page you have been provided with a blank 2-dimensional view of the original wood-block which you have been using for your derby car.  With your partner, you must decide what body shape would be the best for your vehicle.  BE CREATIVE!  Sports cars tend to be flashy as well as aerodynamic.  Use some imagination.  But don't sacrifice looks for functionality, also.  It is a delicate balance.  These are the things which concern people working in the vehicle industry continually.  (Caution:  Give thought to the overall balance of your car, as well).
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Now that you have taken time to really consider your body design, it is time to get to work on the real thing.  Carefully and accurately sketch out the print from above which your partner and yourself created onto both sides of your derby car.  If you need to make marks along the other sides, that is acceptable.  

Using the metal files which your teacher has provided, cautiously remove the parts of the balsa-wood that you do not need in your design.  Remember that there will be a lot of wood shavings and saw-dust.  Try to keep the majority of the mess on the lab table (for easy cleanup).  Do NOT breathe in the saw-dust.  Also, remember that the files are tools and NOT toys.  (If available, you may also sand down the sides and edges).
BE CAREFUL NOT TO REMOVE THE ORIGINAL CENTER-OF-MASS DOTS!  (It is okay to remove the lines).

Center-of-Mass:

Once your team has successfully completed the overall shape of your derby car, you have actually removed a good portion of the original mass of the wood block.  Perform the center-of-mass procedure once again.
· Has your center-of-mass moved?  ________

· Assuming it has, how far has it moved from the original c.o.m. point? ____cm

· Explain why you think the center-of-mass moved:  _____________________
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