
MODULE 3 



Feed-back loop 



Transfer function 

• Introduction and derivation of 1st and 2nd  order transfer function 

• Laplace transformation for different for forcing function step, ramp 
etc 

• Zero & poles of transfer function 

• Stability analysis from pole values 



• Dynamics of 1st  order lag system for unit step change  
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• Dynamics of 2nd order system 

• Interacting and non interacting tanks in series 



• Dynamics of 2nd order system 

• ζ <1 under damp system 

• ζ =1 critically damp system 

• ζ >1 over damp system 

• Characteristics of an under damped system 
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Block diagram for feedback control system 

 

 

 

 

 

https://www.google.com/imgres?imgurl=http://www.texample.net/media/tikz/examples/PNG/control-system-principles.png&imgrefurl=http://www.texample.net/tikz/examples/control-system-principles/&docid=hKB2we34aIN2GM&tbnid=Ys2fNjtHyeAOXM:&vet=10ahUKEwjfkaO5oNPeAhWSxosKHWL_Cf0QMwhSKBIwEg..i&w=500&h=248&bih=651&biw=1366&q=block disgram for feedback control system&ved=0ahUKEwjfkaO5oNPeAhWSxosKHWL_Cf0QMwhSKBIwEg&iact=mrc&uact=8


• Introduction servo problem and regulator problem 

• offset , overall gain 

• Effect of feedback control action on 1st order lag and pure capacitive 
systems 

• Effect of setpoint change and controller action on output.  
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Stability analysis 

• Introduction to Routh-Hurwitz stability 

• Introduction to time integral performance criteria 

• Simple performance criteria 

• Cohen Coon model 

• Frequency response analysis and Bode stability criterion. 







Routh-Hurwitz stability criteria 

• If any of the elements of 1st column is negative, at least one root to be 
right of imaginary axis and the system is unstable. 

• The number of sign changes in the elements of the first column is 
equal to the number of roots to the right of the imaginary axis. 



Cohen coon model  

Process reaction curve 



Cohen coon model 
• Design of P, PI and PID controller 

 



Bode diagram 


