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Theoretical Justification for the Separation of Grain Material on a Conical Sieve 

The purpose of this article is to provide a theoretical justification and scientific basis for the 
development of a new type of vibro-centrifugal separator with a conical sieve. The study aims to overcome the 
limitations of existing pneumatic separators and to combine the advantages of pneumatic and sieve separation 
methods in order to improve the efficiency and quality of grain cleaning during post-harvest processing. 

The article considers theoretical aspects of improving post-harvest grain processing through the 
application of combined separation methods. The current state of pneumatic separators is analyzed, which 
mainly ensure the removal of light impurities, whereas for extracting heavy fractions and subsequent cleaning, 
sieve machines are required. Such an approach necessitates additional equipment, complicates technological 
schemes, and reduces the overall efficiency of production. Therefore, a scientific task is formulated to design a 
fundamentally new type of separator that combines the advantages of both methods, providing effective division 
of grain mass into fractions according to their physical and mechanical properties. 

A design of a vibro-centrifugal separator with a conical working surface is proposed, which enables the 
division of grain mixtures based on differences in particle terminal velocity. A mathematical model of particle 
motion on the conical sieve is developed, taking into account the action of centrifugal force, air drag, gravity, 
and the angle of air flow supply. Based on the derived motion equations, the conditions for particle displacement 
along the cone generatrix are determined, which allowed the formulation of a criterion for assigning particles to 
different fractions. The developed theoretical model provides a more accurate prediction of the separation 
process by considering both the structural parameters of the equipment and the physical properties of the grain. 

As a result of the study, three main separation zones were identified: for heavy, main, and fine fractions, 
which confirms the effectiveness of the proposed separator design. The obtained results demonstrate the 
prospects of using a conical sieve in vibro-centrifugal machines and can serve as a foundation for further 
experimental research. The practical significance of this work lies in the creation of a scientifically grounded 
basis for developing high-performance separators of a new generation, capable of improving the quality of post-
harvest grain cleaning and optimizing technological processes in agricultural production. 
separation, particle, flow, motion dynamics, velocity field, conical sieve, vibrocentrifugal separator 
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