Introductory Control Systems
Exercises #1 — Conceptual Block Diagrams — Answers

Note: The circle in the block diagrams represents a comparison of the incoming signals. Often the comparison
is the sum or difference of the signals.

1. ; .
person Outside Temperature (disturbance)
' i controller i actuator
Desired i Switch || Heator Room A;ctual
Temperature; on/off | Heating/Cooling Temperature
(input) E sensor i sensor plant/process (output)
E Eyes i Thermometer |«
2. - -
person Wind (disturbance)
' E controller ! actuator
Desired Gas/Brake | !.| Engine/Drive Vehicle Aftu&ll
Speed E Pedal E Train/Brakes Dynamics Speed
(input) E sensor i sensor plant/process (output)
E Eyes .| Speedometer  [e—
3.
_________ person .
' E controller ! actuator
Desired 1 Gas/Brake | ! .| Engine/Drive Vehicle Aftu&ll
Distance ! Pedal i Train/Brakes Dynamics Distance
(lnp Ut) E sensor E plant/ process (OUtp Ut)
E Eyes |« :
4.
. Wind (disturbance)
... Dover Actuator
Desired ! Controller E Steering Vehiolo Actual
L i Driver [ Mechanism Dynamics >
Direction : : and Tires Direction
| sensor | plant/process
E Eyes |
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5. a) Open loop system

Desired » Computer Pneumatic Input Filling || Level Computer
Level Valve Flow Rate Process Meter
b) Closed loop system
comlgl_lt_e_r_/ 999-@9,11& actuator actuator plant/process
Desired error | Pneumatic | | Input | | Filling éctual
Level i Valve Flow Rate Process Level
i i sensor
E : Level
ittt ) Meter
6. a) Open loop system
Desired .
—» Computer —»| Yoltage Heater —»| Heating || thermo- | Computer
Temperature Source Process couple
b) Closed loop system
computer/controller
i | actuator actuator plant/process
Desired i 'y Voltage || Hoater |p| Heating A;ctual
Temperature; i Source Process Temperature
input) ! output
(input) i : sensor (output
i i Thermocouple |«
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