M = Volume Flow Rate (m?3/s)

M -M (+M, -M, or 0 are possible)

Fluid Storage
Tank E s = error dead space = 0.2 m

C(t) = height of fluid in tank (m)

Tpt
Incompressible Fluid There is a time.
Conservation of Volume C(t) delay (seconds) in

transmitting the fluid
level measurement
to the controller.

Objective
Fill the tank to the desired
level C + %2 E5 and stop.

A = Area (m?) = constant



Control director / effector

K=1/A

Process

B = feedback signal
E = actuating signal
R = reference input
Rs = step reference input

Sensor/transmitter

M = manipulated input
C = controlled variable



MatLab / Simulink Block Diagram

Tank Level Feedback Control System

Three-Position » Flow_Rate
On-Off Controller M
—”F / = 1/A
— > > > M > » C
Step Input ~ / | S
P Sum  Dead Zone Sign Flow Rate Plant C
Transport Delay
» B

M=3,A=2,tau_dt=0.1: stable
M=5 A=2, tau_dt=0.2: unstable

Instability in a feedback control system results from an
Improper balance between the strength of the corrective
action (here the combination of M and 1/A) and the
system dynamic lags (here the transport delay).
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