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a primary condition for the transition to a new level of management and the survival of the agricultural 
production industry in a difficult time for the country. 

For a comparative analysis of energy efficiency, the most used models of self-propelled sprayers and 
agricultural drones in Ukraine were selected. The functional and technological capabilities of agricultural drones in 
comparison with ground sprayers are analyzed. A comparison of the technological process of spraying with self-
propelled sprayers and agricultural drones revealed a number of advantages of unmanned aerial vehicles. The 
specific fuel consumption of both sprayers was determined, so the specific consumption of New Holland is equal to 
0.44 l/ha, and that of Tecnoma is 0.5 l/ha. The specific energy consumption of agricultural drones was determined, 
so the specific energy consumption of the LOVOL LJ16L-606 is 0.41 kW/ha, and the DJI AGRAS T30 is 0.31 
kW/ha. To compare the specific energy consumption of self-propelled and unmanned units in monetary terms, it 
was established that for the New Holland GUARDIAN 275F self-propelled sprayer this indicator is 25.0 UAH/ha, 
for the Tecnoma LASER4240 self-propelled sprayer it is 22.0 UAH/ha, and for agricultural drones it is 7 .6 
UAH/ha and 5.7 UAH/ha for LOVOL LJ16L-606 and DJI AGRAS T30, respectively. 

Therefore, the use of agricultural drones for the system of precision farming in agricultural production 
is not only a modern technology that provides the opportunity to apply technological materials during the entire 
growing season of plants, but is also more ecological and economical than when using self-propelled sprayers. 
precision agriculture, geographic information system, agricultural drones, crop spraying, specific energy 
consumption, effectiveness 
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Mathematical Modeling and the Results of Experimental Research of the Process of 
Density-Based Seed Separation Using Vibro-Pneumatic-Impulse Technology 

The results of the mathematical simulation of the movement of grain material on the surface of the 
perforated deck of the vibro-pneumatic-impulse separator have been presented. Both force and kinematic models 
were employed, considering the geometric characteristics of the perforated deck surface in dynamic interaction 
with the kinematic indicators of processing. The calculations based on the proposed model allow for determining 
the trajectories of movement, velocities, and accelerations of the grain seeds within the grain medium under the 
combined action of vibrations and the pneumatic-impulse flow. 

As a result of the scientific research and analysis of the forces created according to the developed 
mathematical model, it has been established that the most significant influence on the process of grain material 
movement, both in the horizontal and vertical directions, is exerted by the impulse force (pulsations) of the air 
flow, the pressure force of the underlying layers of the grain medium (for seeds in the middle part and on the 
surface of the perforated deck), frictional forces, the weight of the seeds, and the Archimedean force. Therefore, 
in order to intensify the process of fractionation of the grain medium and increase the specific productivity of the 
vibro-pneumatic-impulse separator, it is necessary to increase the force of the pulsating air flow, the force of 
inertia of the oscillatory motion, friction, and lateral pressure on the seeds within the grain medium. 
seeds, density, specific load, differential equations, seed displacement velocity, experimental research, 
prototype 
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