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3.1 PID controller without online identification 

In the previous work (Novosad, 2007), the same semi-batch 
reactor was controlled by a PID controller without online 
identification. ZN2FD controller used in this paper gives a 
better performance of temperature profile without oscillating 
and overshoots (Fig. 1). 
 

 
Fig. 1. Comparison of the temperature profiles between ZN2FD 
and PID controllers 

On the other hand, the feeding profile (Fig. 2) at the 
beginning of the process is better in the PID controller case. 
ZN2FD controller gives some rapid changes of feeding, which 
are not very suitable. However, this is valid only at the 
beginning of the process control. 

 

Fig. 2. Comparison of the feeding profiles between ZN2FD and 
PID controllers at the beginning of the process 

In the whole period, ZN2FD controller holds feed rate 
without oscillations in contrast to PID controller (Fig. 3). These 
oscillations may be caused by missing online identification. 
 

 
Fig. 3. Comparison of the feeding profiles between ZN2FD and 
PID controllers  
 

 
4. DISCUSSION SECTION 

 
In this study, the ZN2FD controller for the temperature 

control in a semi-batch reactor was demonstrated by simulation 
means. Also, a controller using the online identification strategy 
was implemented in our process. Two methods of identification 
were tested, Least Square Method (LSM) and LSM with 
exponential forgetting. However, there wasn’t any visible 
improvement for simulations using the on-line identification 
with exponential forgetting. It may be caused by forgotten 
values from the beginning of the control process. Therefore, it 
can be reported that simulation software needs all values from 
the previous steps for good performance in our case of the 
semi-batch reactor. 

The implemented control strategy was compared also with 
PID control used in the same process in the previous work 
(Novosad, 2007). Based on the presented results, it can be 
concluded that the proposed ZN2FD controller can effectively 
overcome problems with oscillating around the desired value. 
In comparison with a PID controller from the previous study, 
ZNFD showed better quality of the process control.  

Some other methods, which could possibly improve this 
process, will be studied in the future work. Other approaches 
will be applied to the batch process to find out other possible 
improvements. 

This paper is based on a paper presented at the conference 
Process Control 2010, organised by University of Pardubice, 
June 7 to 10, 2010. 
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