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Design for Engineering

Unit 4
Instructor: Brian Vance
Instructional Ideas for Control Software and Hardware Interface Cards, Sensors, and Actuators
I already have and use the K’Nex roller coaster unit.  We could talk about the instrumentation that we use to do the various experiments with the coaster.  We measure the speed of the coaster using a tape measure (how long the track is) and a stopwatch.  To get a more accurate reading we could use some light sensors and find the speed of the coaster at different locations on the track, as well as the average speed of the whole ride.  We could use a sensor and actuator to open and close a gate that would allow riders on and off the coaster.   The motor that is used kind of represents a stepper motor in that it is geared and only goes so far with each click.  We could use a digital video camera to tape the movement of the coaster and discuss the digital process of the camera.  The students would then have to use a microprocessor to do some other calculations and paper on their findings.  Our physics class also uses this to measure velocity and acceleration and things.  Our math department could them come in and use it to figure out the angles and things of the coaster.  
When doing any Rube Goldberg activity you could use many of the control systems in there.  You could require the use of so many sensors and actuators.  Talk about open and closed loop control systems.  Require the use of a  stepper motor or a synchro motor.  I video tape all of mine so we could talk about the digital parts of it.  We could use the English department to help with the design briefs.  
We could build mini green houses with sensors and actuators attached to stepper motors to control the temperature in the green house.  We could have an open loop control system (sprinkler system) to water our vegetation.  We could do this with the life science class, where they could research different plants, on how much water they need and the best growing temperature etc.
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