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Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine 
Mathematical modeling of the process of biological purification of polluted waters as an object of 
automatic control 

The assumptions made in the compilation of the mathematical model of the process are given and 
justified. The structural-parametric scheme of the technological process of biological treatment of polluted 
waters is presented and considered. A mathematical model is given in a differential form and explanations of its 
components are given. The input (control) and output (controlled) values of the model along the control action 
channel are selected. The expression of the mathematical model in vector form and the expression for the 
controlled quantity are given for further facilitating the solution. The linearization of the model is carried out and 
its linearized form is given. Expressions of discrete operators of the quality criterion for control of the cleaning 
process, fractional regulator and control system are given. The results of numerical simulation of the water 
treatment process control system based on the developed model are presented. 

The degree of efficiency in the application of fractional regulators as part of the automatic control 
system based on classical mathematical model of the process and the reasons for the high sensitivity of 
optimality criterion and transients on the order of fractional derivatives and integrals require further research. 
biological water purification, mathematical modeling, optimal control, numerical simulation, fractional 
regulator 
 

16.05.17 
 
 
 

 621.313.333.2 

. . , ., . . , . . , ., . .  
   , . ,  

E-mail: teliuta.r@gmail.com 

     
    

  

       
   . 

          
       ,     
  .         

           . 
      -  ,  

       –     
              

 . 
        

  ,       
    ±5,88%. 

 ,   , ,   , 
   

. . , ., . . , . . , ., . .   
   , . ,  

         
___________ 
©  . . , . . , 2017 

 


