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The rate of the feed velocity and specific load in the air separator are interrelated and require a rational 
approach to their choice, because reducing the rate of velocity increases grain flow thickness, which adversely 
affects the efficiency of grain separation in the separation zone, but limits separator performance. 

Based on the research of many authors, it was concluded that the feed velocity of grain material into the 
pneumatic separation channel should be in the range of 0.4… 0.6 m/s. 

Taking into account that using a feeder unit for multilevel grain input, the total thickness of grain flow is 
divided by the number of the involved levels of input. The main condition is to ensure a single layer of grain feed 
at the velocity at which the most intense release of light impurities. 

Therefore, the purpose of the study is to identify rational parameters of the guide gravitational surface of 
the feeder unit with the provision of appropriate performance characteristics of the grain flow during its 
multilevel feeding into the pneumatic separating channel. 

As a result of experimental research, the dependences of the modes of movement of grain material on 
the gravitational guide curve on its main parameters, namely, the length of the acceleration section Lp, its angle  
and the radius of the arcuate section r. On the basis of the carried-out research parameters of a gravitational guide 
surface at which a single-layer mode of movement of grain material for a range of specific loadings is reached are 
established qB = 250 – 500 kg/hour. 

Accordingly, for the conditions of movement of grain material with a thickness of one grain with the 
velocity of feeding into the pneumatic separation channel v  = 0.5…0.6 m/s, the rational parameters of the guide 
gravity curve for cereals with the internal friction coefficient  = 0.47…0.73 there are: the length of the 
acceleration section Lp = 0.2 m, the angle of its inclination  = 33° and the radius of the arcuate section r = 
0.15 m. 
input velocity, gravitational guide curve, pneumatic separation channel (PSC), grain material, feeder unit, 
multilevel grain input 
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Morphological Characteristics and Physical & Mechanical Properties of seeds of small-
seeded crops 

To create a database and systematize the seeds of samples of small-seeded crops, it is necessary to 
determine the patterns of influence of morphological parameters on their physical and mechanical properties. The 
development of the latest technologies and technical devices for cleaning and separation is possible due to the 
understanding of the characteristic morphological parameters for each of the small-seeded crops. 

The aim of the research is to determine the physical and mechanical properties of the seed material of 
small-seeded crops (mustard, flax, ryegrass, rapeseed), necessary to increase the efficiency of their cleaning and 
separation processes. To achieve this goal, a plan of experimental research was developed, which provided for 
the determination of physical and mechanical parameters of seeds of small-seeded crops, namely: indicators that 
characterize the flowability of seeds (angle of natural bias); frictional properties of seeds (static coefficient of 
friction); porosity (density) and density; size and mass characteristics of seeds (length, width, thickness, effective 
diameter, weight of 1000 seeds). 

It is established that the physical and mechanical properties of seeds of small-seeded crops are greatly 
influenced by its humidity. With increasing humidity, the performance of the test material increases. This is due 
to the fact that with increasing humidity, the shape of the seed almost turns into a spherical, which, in turn, leads 
to an increase in the curvature of the surface and reduce the points of contact between the seeds. As a result, the 
angle of natural inclination increases. The coefficient of friction of seeds of small-seeded crops depends on the 
roughness of the friction surface and decreases with increasing humidity. This is due to the fact that with 
increasing humidity decreases the forces of molecular attraction of the seed coat to the surface of the material. 
Seed density increases with increasing humidity. From this we can conclude that the absorption of moisture by 
the investigated material increases the total weight of the seed, and as a result - increases its specific weight. 
small-seeded crops, seeds, cleaning, separation 
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