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The article considers a mathematical model for determining the operational indicators of a machine-
tractor unit, for determining a rational fleet of farm machines that ensures the performance of work with minimal 
operating costs and in optimal agrotechnical terms. 

The structure of operating costs during the cultivation of agricultural crops using different technologies 
was obtained. Patterns of changes in operational costs for growing crops using No-till and Strip-till technologies. 

The application of these regularities makes it possible to obtain predictive values of the efficiency of the 
use of the farm's machine-tractor park even at the planning stage.  

The choice of technical means must be carried out taking into account the requirements of agricultural 
techniques for growing agricultural crops, zonal soil and climatic conditions and the condition of the fields. To 
ensure the performance of works with minimal operating costs, it is necessary to equip the machine and tractor 
park with technical means that ensure high-quality performance of works in optimal agrotechnical terms. It was 
established that in the structure of the total operational costs for growing agricultural crops using intensive 
technology, about 55...66% are the costs of technological materials used during the cultivation of agricultural 
crops.The developed mathematical model for determining the performance indicators of the MTA makes it 
possible to obtain predictive values of the efficiency of the use of the farm's machine-tractor fleet even at the 
planning stage. 
technical means, planning of mechanized works, equipment of the machine and tractor park 
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Theoretical Study of the Separation of Seed Material According to the Density of 
Grains by a Conical Vibro-pneumocentrifuge 

The article examines the study of the separation of seed material by grain density by a conical vibro-
pneumocentrifuge, taking into account the distribution of air velocity in the cross section of the aspiration 
channel, to determine the rational form and parameters of the working bodies of the conical vibro-
pneumocentrifuge, as well as technological indicators of the machine: supply, consumption, efficiency of seed 
separation into factions.  

Scientific research has formulated improved mathematical models of grain movement in the vibro-
pneumofluidized layer of a conical vibrocentrifuge centrifuge, which take into account the change in the action 
of the centrifugal force depending on the grain coordinate along the height of the cone, allowing to determine 
the movement parameters with varying degrees of accuracy. 

It is substantiated that when using a conical support surface of a vibrocentrifugal centrifuge, the 
thickness of the mixing layer of grain increases in the direction of movement, and it is possible to determine by 
theoretical calculations the rational geometric and kinematic parameters of the rotor, which ensure a qualitative 
separation of the seed material by density. 

The obtained systems of nonlinear differential equations with initial conditions are solved in the 
MathCad software environment in the form of grain movement trajectories in the air flow, which allows to 
calculate and establish the trends of their movement trajectories, which differ by windage coefficients, and to 
determine the rational values of the parameters of the conical vibropneumocentrifuge. 
seed material, density, grain, conical vibro-pneumocentrifuge, air flow, separation process 
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