
Lecture 29 – Closed Loop Control Design 

with Overall Transfer Functions
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Obtain a Closed Loop Transfer Function

Procedure

1. Label All Signals

2. Write Equation for Each Signal

3. Substitute Equations to Solve for Y/Ysp and Y/D

Note: Shortcut (Gcl = Direct / (1+Loop)) method 

applicable to standard feedback system (Fig. 11.8)



Write Equation for Each Signal
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Substitute Equations
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Solve for Y/Ysp and Y/D
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Control of a Gravity Drained Tank

• Lab Experiment #1

• Material Balance
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Source: Lee Jacobsen / James Memmott



Model of a Gravity Drained Tank

( )

( )

( )

( ) 11/

/

)(

)(

)()()(

%

2

1
%

Linearize

%

3

31

3

1

31

31

2

1

21

21

+
=

+
=

+
=

−=

′−′=
′∂

′













−′=

′∂

−=
∂

−=
∂









−

s

K

scA

cc

cAs

c

sO

sH

sHcsOcsAsH

hcnOpec
dt

h
A

hhcnOpec
dt

h
A

hcOpenc
dt

h
A

VV
dt

h
A

p

p

outin

τ

&&



Controller Block Diagram
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