
Instructor’s Sheet

Drag force is directly related to the frontal cross-sectional area of a vehicle.  The more surface area that there is for the air to push against, the more drag force is exerted on the car and the more energy the car needs to waste on pushing through oncoming air.  Basically, the wind tunnel simulates the conditions that would be present if the car were driving at high speeds along a road.  The force meter gauges how much drag is exerted against the vehicle (and thus how much energy is wasted by the car).  It is important to note that “aerodynamics” does not just refer to how smooth and round a vehicle looks geometrically (although this also plays a role).  Children may have an intuition for this already, which is good to build upon.  Aerodynamics, especially at higher speeds (above 50 mph) is much more dependent on the frontal cross-sectional area of the car (and not just on the smoothness of its shape).  You can start by thinking about sticking your hand outside a car moving at high speed.  There is a huge difference in drag force exerted against your hand depending on whether you orient your open palm vertically or horizontally.  You can further develop the children’s intuition by experimenting with cars of different shapes and sizes and asking them how they think that each will perform and why they think that it will perform in the way that they predicted.  After each experiment, you can talk to the children about what really happened and why they think that it happened.  Try to encourage them to figure things out for themselves and to develop their own intuition, based on what they observe from the experiments.
