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Open-loop control

What are some ways you could control the speed of a mixer
or blender?

How could you control heat output for a gas or electric stove?
Variable resistor -- maybe with a knob? T
Use multiple elements (small/large) “/\%
Change gears / gear ratios ) |

--—-_._______\—_/-'/-

Turn it on and off

Gas valve -- smaller/adjustable outlet



Stovetop control

Electric stovetops use a controller called an "infinite switch"

https://www.youtube.com/watch?v=FtRkOSIruzs
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Ogen-loop control
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Oven temperature control

Electric ovens use a thermostat



Feedback control

Feedback control (or "control system") is when a system:
1) Can control a quantity of interest (directly or indirectly)
2) Can measure that quantity (or something related to it)

3) Uses the measurement to determine the control output



Brainstorm: feedback control systems

If you're not sure if something is a feedback control system:
What is the quantity being controlled?

How is it measured?

Respond at PollEV.com/stevenbell



Inside a
Kitchen-Aid mixer







What makes a control system "good"?

What are desirable characteristics for a cruise-control system?

Respond at PollEV.com/stevenbell



Some kinds of feedback control

On/oft control (aka "bang-bang control")

Proportional control

Take a measurement
Calculate the error (target value - actual measurement)

Multiply error by some "gain" to determine control input



Pumpkin planning time!



