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Control of a Non-Linear Distillation Column Using Type-2 Fuzzy Method
Optimized by Genetic Algorithm

A. Asgarit, BSc; G. R. Arab Markadeh?, Associate Professor

1- Faculty of technical and engineering, Shahrekord University, Shahrekord, Iran, a.asgari@pogc.ir
2- Faculty of technical and engineering, Shahrekord University, Shahrekord, Iran, arab-gh@eng.sku.ac.ir

Abstract: The distillation process is important process in the chemical industry and has wide application in industry. Distillation tower
is used by chemical engineers as a popular tool to separate materials and is the most common method for separating materials. Keeping
constant the product composition in the distillation column is very important from control perspective. Control of these complicated
processes need intelligent methods to adopt the appropriate decision for control based on the behavior of the system. Between intelligent
methods, fuzzy technique has superior response in complex systems control and so is used in this study. At first, a type-1fuzzy controller
is designed for non-linear model of distillation tower. In design of this Fuzzy controller, genetic algorithm (GA) is used for optimization
of fuzzy. It has been shown that the fuzzy controller is better than conventional Pl one. Then the type-1 fuzzy controller has been
replaced with type-2 fuzzy controller and to optimize the performance of fuzzy-2 control, its output gains is determined by GA and has
been shown that the performance of type-2 is better than type-1 in various points of view. In this study, the MATLAB/SIMULINK
software has been used for modeling and implementing the proposed methods.

Keywords: Distillation column, Non-liner model, Composition control, Fuzzy system, Type-2 fuzzy controller, Genetic algorithm.
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18 Type-1 fuzzy system 2 Overhead Product
19 Inference Engine 3 Bottom Product
20 Defuzzitier * Reflux Ratio
2! Type Reduction * S. Skogestad [2], [3], [4]
22 Generallized Type-2 Fuzzy System ¢ Hold up
2 Cost Function 7 Boil up
24 Initial Population 8 Artificial Neural Network
2 Average ° Model Predictive Control
26 Standard Deviation 19 Model Reference Adaptive Control
7 Relative Gain Array ' Proportional-lintegral-Derivative
28 S, Skogestad [21] 12 Neural Network Predictive Control
2 Trimf 13 Tert-Amyl Methyl Ether
3 Trapmf 14 Takagi-Sugeno

15 Field-Programmable Gate Array

16 Auto Regressive-Moving-Average
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