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ABSTRACT 

This study presents a comparative analysis of different proportional-integral (PI) controller tuning methods for the 

control of a non-interacting liquid level process. Four different PI controller tuning methods, Ziegler-Nichols, Cohen-

Coon, Tyreus-Luyben, and Internal Model Control, are evaluated based on their ability to track setpoint changes and 

reject disturbances. The simulation results show that all four tuning methods can provide satisfactory performance, 

but the Internal Model Control method outperforms the others in terms of all performance metrics evaluated. The 

Ziegler-Nichols method produces the worst performance, while the Cohen-Coon and Tyreus-Luyben methods 

perform better but still have limitations. This study highlights the importance of choosing the appropriate tuning 

method for liquid level control systems. 
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INTRODUCTION

The control of liquid level is an essential process in 

many industrial applications such as chemical 

reactors, distillation columns, and heat exchangers. 

The proportional-integral (PI) controller is one of the 

most commonly used control strategies for liquid level 

control due to its simplicity and ease of 

implementation. However, the performance of the PI 

controller is highly dependent on the tuning 

parameters. This study aims to compare the 

performance of different PI controller tuning methods 

for the control of a non-interacting liquid level 

process. 
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METHODS 

The non-interacting liquid level process is modeled 

using a first-order transfer function. Four different PI 

controller tuning methods are used in this study: 

Ziegler-Nichols (ZN), Cohen-Coon (CC), Tyreus-Luyben 

(TL), and Internal Model Control (IMC). The 

performance of the different control strategies is 

evaluated based on their ability to track a setpoint 

change and reject disturbances. The performance 

metrics used for evaluation include Integral of the 

Absolute Error (IAE), Integral of the Squared Error 

(ISE), and Integral of the Time-weighted Absolute 

Error (ITAE). 

RESULTS 

The simulation results show that all four PI controller 

tuning methods can provide satisfactory performance 

for the non-interacting liquid level process. However, 

the IMC tuning method outperforms the other tuning 

methods in terms of all performance metrics 

evaluated. The ZN method produces the worst 

performance, especially for setpoint tracking. The CC 

and TL tuning methods perform better than the ZN 

method but are still inferior to the IMC method. 

DISCUSSION 

The results suggest that the IMC tuning method is the 

most effective for the control of non-interacting liquid 

level processes. This is due to the ability of the IMC 

method to handle the process dynamics accurately by 

including a process model in the controller design. 

The ZN method, on the other hand, produces poor 

performance due to its over-reliance on the process 

gain and oscillatory behavior. The CC and TL methods 

perform better than the ZN method but still have 

limitations in accurately capturing the process 

dynamics. 

CONCLUSION 

In conclusion, this study shows that the choice of PI 

controller tuning method has a significant impact on 

the performance of the liquid level control system. 

The IMC tuning method is the most effective method 

for the control of non-interacting liquid level 

processes, while the ZN method should be avoided. 

The CC and TL methods are also viable options but 

may have limitations in capturing the process 

dynamics accurately. 
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