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The design of the screw loader-mixer is presented and resonance oscillations of the horizontal working 
body of this loader are investigated. The defining parameter of the dynamics of the worker screw of the mixer 
loader is the amplitude and frequency of its nonlinear oscillations.  

The laws of changing these parameters are determined by the geometric, physical and mechanical 
properties of its material, the velocity along its grain mixture, the angular velocity of its rotation, and external 
factors (forces of resistance and external periodic forces). The dependence of the resonance oscillations on 
various values of the speed of the grain mixture, its linear mass, and the various angular velocities of the rotation 
of the horizontal working body for different frequencies of external perturbation is derived.  

It is established that if the process of mixing or transporting materials takes place in the pre-resonant 
zone of oscillation, then by reducing the angular velocity of rotation of the GS can be obtained for a short time 
on the resonant frequency. 
amplitude, screw spiral, screw loader mixer, oscillation, resonance
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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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