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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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Influence of Structural Parameters of Fertilizer Delivery Tube is on a Flowrate 
Granules of Fertilizers 

The research objective is to determine the dependence of the flow velocity of mineral fertilizer granules 
on the radius of curvature of the lower part of the fertilizer guide. 

In the article the resulted results of theoretical researches of influence of geometrical parameters of 
tukoprovodu are on character of motion of parts of fertilizers on him. Grounded rational parameters of radius of 
curvature of him underbody which the necessary is provided at, maximally possible speed of their flight to the 
distributor. 

Having analyzed the graphical interpretation of these dependencies it is possible to conclude that all the 
curves that characterize the process at different velocities of the flow V  have an extremum that falls within the 
range of radius values within the range of 0.03 ... 0.05 m. 
fertilizer delivery tube, radius of curvature, motion of parts of fertilizers, trajectory of motion 
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