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ABSTRACT 

 
Chemical process industry is evolving day by day. One of the key aspects of processes is optimization 

and process control. Various control objectives such as optimizing temperature, pressure, conversion, 

flow, level are met by using different types of control systems. Feedback, feed forward and 

combination act as a control strategy. Various control systems such as proportional (P), proportional 
integral (PI), and proportional integral derivative control systems can be used according to 

requirements. Nowadays Fuzzy logic control system is considered promising in many applications 

because of its advantages. The current review summarizes research and studies on control systems in 
chemical industries. 
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INTRODUCTION 

Synthesis of various compounds and 

products from raw material in economical 

way is main objective of chemical 

processes. Various optimization techniques 

are used to maximize the profit. Many times 

advanced methods are used and compared 

with old techniques. The production of 

many compounds can be carried out by new 

cost effective methods such as reactive 

chromatography, reactive adsorption, 

reactive extraction etc. 
[1-6]

 These methods 

also work as a separating unit for the 

products. The optimization of temperature 

and heat integration is also important aspect 

of process optimization. 
[7,8]

 Effective use of 

available resources and waste heat recovery 

can make the process more economical. 
[9,10]

  

Reuse and recycle of the material 

used in the process can add economical and 

environmental value of the process. 
[11-14]

 

Reuse of waste water from the process can 

minimize water requirement of the process. 
[15-17]

 For fulfilling various process 

objectives, it is important to properly 

identify measured, controlled and 

manipulated variables. Also modeling the 

process is important part of process control. 

Feedback, feed forward and combination of 

these two can be used as per requirement. 

The combined feedback-feed forwards 

control system is many time more effective. 

Conventional controllers (P, PI, PID), when 

chosen sensibly, many times yield proper 

and fast response. Nowadays fuzzy logic 

control method is being explored in many 

applications. The current review 

summarizes research and studies on control 

systems in chemical industries. 

 

CONTROL SYSTEMS IN CHEMICAL 

INDUSTRIES: AN INSIGHT INTO 

RESEARCH AND STUDIES  

Musmade et.al presented the sliding 

mode controller for chemical processes. 
[18] 

In this control system, according to system 

status, the structure of the control input is 

changed. They designed a strategy based on 
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linearization of non linear models. They 

applied this sliding mode controller strategy 

for continuous yeast fermentation process. 

They observed that compared to 

conventional processes, this strategy yielded 

better dynamic response.  

Ansari et.al carried out studies on 

modeling and controlling the level of 

nonlinear process. 
[19]

 They reiterated the 

fact that controlling a non-linear process is a 

highly complicated and complex process. 

Many time the level control strategy needed 

to be studied carefully as the tanks are of 

different sizes. They proposed different 

control schemes such as conventional PID 

controllers based on Ziegler-Nicholas (ZN-

PID) method, Chien, Hrones and Reswich 

(CHR-PID) method, Tyres-Luyben (T-L-

PID) method, Internal Model Control (IMC-

PID) and Model Predictive Controller 

(MPC) method. They defined control 

objectives such as a minimum settling time, 

peak overshoot and rise time.  

Rukkumani et.al carried out studies 

on process control in sugar industries. 
[20]

 

They studied control aspects of 

neutralization of sugar cane juice. 

According to them, this is complicated 

process since it exhibits non linearity. They 

used PID control and fuzzy logic control. As 

the process was non linear, they found that 

PID controller was ineffective. They used 

Fuzzy logic control for this purpose. They 

found that this method was effective. They 

used pH as measured variable. They found 

that Fuzzy logic controller was better option 

for higher value while for lower value, PID 

controller can be used. Topolska presented 

the role of quality control operations in such 

a complex manufacturing process. 
[21]

 They 

presented the case of plastic forming. They 

presented quality operation analysis of three 

main types. First was general one conducted 

by quality controllers. The second and third 

operations were ones conducted by process 

operators and client quality operation.  

Rajinikanth and Latha used 

evolutionary algorithm for unstable systems 

in tuning and retuning of PID controller. 
[22]

 

They presented particle swarm optimization 

(PSO) algorithm to tune and retune the PID 

controller parameter. They explained 

development of particle swarm 

optimization. They concluded that this 

method improves the performance of the 

process in terms of time domain 

specification, set point tracking, disturbance 

rejection, error minimization, and 

measurement noise attenuation. Amrit 

carried out studies on process economics in 

model predictive control. 
[23] 

For the 

automatic feedback controller, according to 

him, most important aspect is, maximizing 

the profit for the system with external 

disturbances. Most of the times set 

point/target terminology is the means by 

which we set desired condition. According 

to him because of this, many economical 

considerations are lost. So it happens that 

the dynamic regulation layer has no 

information about original plant economics. 

He developed a model that maximizes plant 

economy in dynamic regulation model.  

Bharti carried out studies on direct 

digital control (DDC). 
[24]

 He reviewed the 

structure of DDC as well as its working with 

illustration. He explained benefits of DDC. 

According to these studies, by using DDC, 

more complex control schemes, energy and 

optimization strategies can be implemented. 

Also operational efficiency and energy 

efficiency is increased. Last but not the 

least; DDC is economically more viable 

considering initial equipment cost, 

operational cost and savings from 

performance improvement and 

modifications.  

Afonso et.al carried out investigation 

on experimental evaluation of an automatic 

procedure for sensor fault detection. 
[25]

 

Also they identified faults in a real process 

under closed-loop control. They used a 

moving window statistical analysis method 

for fault detection of the estimated model 

parameters. They carried out experiments in 

an industrial-scale pilot plant. They found 

that the system exhibited a good 

performance, despite the large number of 

uncertainties and nonlinearities. In their 

investigation Chandan and Agnihotri 
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compared Fuzzy Logic controller and 

conventional PID controller for flowing 

fluids. 
[26]

 They used MATLAB software for 

implementing these controllers. Fuzzy logic 

control can work with less precise input. 

Also it can do without fast processor. Also 

its robustness makes it more effective. They 

found that response of the PID controller is 

oscillatory. On the contrary, it was observed 

that the fuzzy logic controller was free from 

these dangerous oscillations in the transient 

period.  

Shakya et.al carried out comparative 

studies for the proportional derivative 

controller, conventional PID controller and 

fuzzy logic controller for flowing fluids. 
[27]

 

They used MATLAB and Simulink tools. 

Their study also found that the fuzzy logic 

controller has small overshoot and fast 

response. They concluded that Fuzzy logic 

controller is better than the conventionally 

used PID controller. Kala et.al studied 

performance of different types of controllers 

for industrial processes. 
[28]

 According to 

them, first order plus dead time (FOPDT) 

process are predominant in industries. They 

applied FOPDT model for the blending 

process. They used modern predictive 

controller (MPC) for predicting the future 

evolution of the process to optimize the 

control signal.  

Application of fuzzy control for flow 

system was studied by Rajguru et.al. 
[29]

 

According to him, in various areas such as 

flow process plants, power plants, thermal 

process plants, oil refineries, diagnosing 

medical problems, fuzzy logic control 

system finds application because of its 

decision making ability. They highlighted 

the important characteristics in design of 

fuzzy logic controller for chemical 

industrial applications.  

Performance of different control 

architectures for reactor system was studied 

by G.Kaur and R. Kaur. 
[30]

 They also 

carried out Time domain and frequency 

domain analysis of different controllers. 

They used Feedback controller and 

feedback plus feed-forward controller for 

controlling temperature of the continuous 

stirred tank reactor (CSTR). In their studies, 

they found that the feedback plus feed 

forward controller is best as compared to 

feedback controller. 

 

CONCLUSION 

Investigation by various 

investigators suggests that compared to 

conventional processes, sliding mode 

controller yielded better dynamic response. 

Controlling a non-linear process is a highly 

complicated and complex process. 

According to various studies, fuzzy logic 

controller was better option for higher value 

of variables while for lower value, PID 

controller can be used. Also the study on 

particle swarm optimization (PSO) 

algorithm method revealed that PSO 

improves the performance of the process in 

terms of time domain specification, set point 

tracking, disturbance rejection, error 

minimization, and measurement noise 

attenuation. It was also observed in few 

studies that DDC is economically more 

viable considering initial equipment cost, 

operational cost and savings from 

performance improvement and 

modifications. The feedback plus feed 

forward controller is better as compared to 

feedback controller. 
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