
PID controller parameters calculation [1-5] 

the Ziegler –Nichols rules 





    

                                    
Ziegler-Nichols controller settings  

Type of control Kc τI τD 

P 0.5 Ku   

PI 0.45 Ku Pu / 1.2  

PID 0.6 Ku Pu / 2 Pu / 8 

 



     
the crossover frequency and amplitude ratio from the Bode diagram for e 

-1.02 s
 / (s + 1) 

ωco  = 2 rad /min 

 

AR ωco = 0.45 
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Type of control Kc τI τD 

PI 0.45 Ku = 0.45 * 2.22 = 0.99 Pu / 1.2 = π / 1.2 = 2.62 - 
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Type of control Kc τI τD 

P 0.5 Ku = 0.5 * 2.22 = 1.11 - - 
PI 0.45 Ku = 0.45 * 2.22 = 0.99 Pu / 1.2 = π / 1.2 = 2.62 - 

PID 0.6 Ku = 0.6 * 2.22 = 1.33  Pu / 2 = π / 2 = 1.57 Pu / 8 = π / 8 = 0.39 

 

        the two systems are in series 



     
𝑇′ 𝑠 

𝑇𝑖
′ 𝑠 

∗
𝑇𝑚

′  𝑠 

𝑇′ 𝑠 
=

𝑇𝑚
′  𝑠 

𝑇𝑖
′ 𝑠 

=
𝑒−0.0212 𝑠

0.1216 𝑠 + 1
 



     
𝐴𝑡 𝜙 = −180𝑜     →      𝑤𝑐𝑜 = 40 
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𝐾𝑢 =
1
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1
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For PID controller; 

𝐾𝑐 = 0.6 ∗ 𝐾𝑢 =  0.6  5 = 3 

𝜏𝐼 =
𝑃𝑢
2

=
0.157

2
= 0.0785 min 

𝜏𝐷 =
𝑃𝑢
8

=
0.157

8
= 0.0196 min 


