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Nedelsky, a graduate of the PhD tech. sci., Ihor Bilitsenko, a graduate of the PhD tech. sci. 
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine 
Mathematical Model the Operation of a Pneumogravity Separator for Grain Mixtures 

The work states that air separation is both the most widespread and the most difficult to design, which is 
associated with the complexity of the processes of aerodynamic interaction of the grain mixture with the air flow. 
The results of the analysis of the problem of improving the quality of pneumatic separation confirmed the 
prospects of using pneumatic-gravity type separators, however, the issue of their functioning has not been 
sufficiently studied. The purpose of this work is mathematical modeling of the technological process of the 
operation of a pneumatic-gravity channel designed for the separation of grain mixtures by aerodynamic 
properties. 

According to the results of an analytical study of the interaction of the grain mixture with the 
environment and the air flow, the dependences of the trajectories of the grain mixture particles in a parametric 
form were obtained, which allowed us to establish the following. Increasing the effective height of the 
pneumatic-gravity channel contributes to better particle stratification, since this allows the particle velocities to 
approach their terminal values, which are unique for each type of material, as much as possible. Light impurities 
due to higher resistance to the environment have a significantly greater deviation in the horizontal direction, 
compared to the grain of the main crop. Negative angles of opening of the air intake shutters of the vacuum 
chamber will lead to a negative horizontal deviation, which will lead to increased losses of the grain fraction in 
the waste, as it will contribute to the approximation of the trajectory of grain particles to the air intakes. 
Changing the operating speed of the air flow has a significant impact on the horizontal deviation of particles, 
since the force is proportional to the square of the air flow velocity, and this necessitates the correlation of the 
vertical and horizontal components of the particle movement speed. 
modeling, pneumogravity channel, pneumoseparation, motion trajectory 
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