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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 
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Ruslan Teliuta, Assoc. Prof., Phd tech. sci., Serhei Plieshkov, Assoc. Prof., Phd tech. sci. 
Central Ukrainian National Technical University, Kropivnitsky, Ukraine 
The principles ofresearch model constructionfor active-power losses is in an asynchronous electric  

The principles ofresearch model constructionfor active-power losses in an asynchronous electric motor 
is shown in the article. 

In process, the offered methodology of research of active-power losses is in an asynchronous electric 
motor with a short-circuited rotor in the function of active-power, that were transmitted to from the billow of 
electric motor the working machine. Losses of active-power in an electric motor calculated as a difference of 
active-power, which consumed by an electric motor and transmitted power on the billow of electric motor. The 
first power measured by complete set of control and measuring devices, the second calculated in analytical way 
by means of parameters of G - similar substituting chart for one phase of asynchronous electric motor taking into 
account the height of pure resistance of puttee at heating and measured sliding.   

The offered methodology of research of active-power losses in an asynchronous electric motor allowed 
setting that deviations of experimental data from analytical calculations are within the limits of ±5,88 %.  
chart of substitution, parameters of chart of substitution, sliding, active watts-in, coefficient of losses 
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