
so there are 1 counterclockwise encirclement of the origin.

N 1 2−:=

poles 1− 0.5i+= 1− 0.5i−,

zeros 1−=5.

Case3 G5=

Case2 G7=

Case1 G2=4.

τ I 138.23 sec=τ I 2.2 Pu⋅:=

Kc 0.031=Kc
Ku

3.2
:=

Using Tyreus-Luyben tuning rules,

Pu 62.832 sec=Pu
2 π⋅
ωpc

:=

Ku 0.1:=

20 log Ku( )⋅ 20−=

LM 20:=

ωpc 0.1
rad

sec
⋅:=at phase crossover frequency, 3.

Kc 0.381=Kc
1

1.75 1.5⋅
:=

1.5 Kc⋅
1

1.75
=2.
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Gcl
10 s⋅ 10+

2 s
2⋅ 11 s⋅+ 10+

=1.
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