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Elchin Aliiev, PhD tech. sci. 
Institute of Oilseed Crops NAAS, Zaporizhia, Ukraine 
Development and Calibration of a Unit for Measuring the Volumetric Mass Flow of 
Sunflower Seed Material 

One of the elements of the proposed rational precision technological line of separation of super elite seed 
material of sunflower is the vibro-pneumatic separator. 

The disadvantages of well-known equipment include the low productivity and quality of separation 
operations, the purification and separation of heterogeneous grain or seed mixtures by volume by weight on the 
fraction due to the need for constant adjustment of the frequency of oscillations of the deck and the speed of air 
flow through the working surface of the deck, which is to a large extent affects both the productivity of the 
machine and the quality of seed separation on the fraction. Also, the indicated vibro-pneumatic separators have 
low productivity due to the large heterogeneity of grain or seed material, which needs to be divided into fractions. 
This necessitates the need to constantly adjust the angles of the longitudinal and transverse slopes of the deck to 
ensure even distribution of the material across the plane of the working surface, which leads to a decrease in 
machine performance, the deterioration of the quality of material separation into fractions and increase the 
complexity of the execution of the process. 

In order to overcome the drawbacks of the known equipment, namely the low productivity and quality of 
separation operations, the purification and separation of the heterogeneous seed mixture by volume by weight on 
the fraction, it is necessary to apply an automated control system based on the used sensor of the volume mass of 
the seed mixture flow. Thus, the goal is to develop and calibrate the sensor of the volume mass of the seed 
mixture stream, which will be included in the automated control system of the vibro-pneumatic separator. 

The calibration unit for measuring the bulk density of an adaptive vibropneumatic separator has been 
developed and carried out. As a result of comparing the obtained values with the traditional method of measuring 
the volume mass (DSTU 4694: 2006) using the calculated Pearson criterion ( 2), the normality of the 
measurement error distribution is 2.13, which is more than the table value 2(0.95;5) = 1.15. The hypothesis 
about the uniformity of values was tested using the Cochren test G = 0.39 <G0.05(1, 20) = 0.48. 
separation, measurement unit, quality, seed, mixture, flow, process, evaluation 
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