Three parameters models

 is how to give the model of the process due to their step response 

First model :
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If I know the step response, as the figure bellow, I can write model as
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Second model :
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The only difference is that T is measured at 0.632 of K

From the figure we find that 
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The PID tuning using Ziegler Nichols
First method: time domain or open loop method
from the step response of  open loop  system as shown in the next figure we would find T , L , K and a

And substitute in the following table

	
	Kc
	Ti
	Td

	P
	1/a
	-
	-

	PI
	.9/a
	3 L
	-

	PID
	1.2/a
	2 L
	L/2







       If   k=1
	
	Kc
	Ti
	Td

	P
	k/a
	-
	-

	PI
	.9k/a
	3 L
	-

	PID
	1.2k/a
	2 L
	L/2







       If   k
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The two tables are the same
Second method: frequency domain or closed loop method

Form the following closed loop system


[image: image4]
until the output oscillate with period Tu with gain Ku
and complete the following table

	
	Kc
	Ti
	Td

	P
	.5 Ku
	-
	-

	PI
	.4 Ku
	.8 Tu
	-

	PID
	.6 Ku
	.5 Tu
	.12 Tu


Then
 We substitute in the following equation
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then we implement an electronic circuit as

p controller
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PI controller
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PID controller
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