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Modeling of Aerodynamic Processes in the Cleaning of Grain Mass in an Airflow 

The purpose of this article is to substantiate and model the aerodynamic processes that occur during the 
cleaning of grain mass in airflow-based separation systems. The research is aimed at identifying optimal 
technological and structural parameters of air-sieve machines, determining the influence of airflow velocity and 
sieve configuration on the effectiveness of separation, and developing mathematical models that can describe the 
probability of particle allocation in the cleaning process. Special attention is paid to the statistical interpretation 
of experimental data in order to establish the most appropriate laws of particle distribution for practical 
application in post-harvest grain processing. 

The study combines theoretical modeling with experimental investigations. Laboratory tests were 
conducted to evaluate the effect of airflow velocity on the movement of wheat grain fractions and to assess their 
distribution by thickness using variable sieve openings. The obtained data confirmed that both aerodynamic and 
geometric characteristics of the particles follow the normal distribution law, verified through Pearson’s chi-
squared test. Based on these findings, mathematical models were developed to describe the probability of grain 
particle separation into fractions depending on their floating velocity and physical parameters. The experimental 
results demonstrated that sieve openings of 2.4–2.6 mm provide the highest cleaning quality, reaching a 
separation completeness of b = 0.81. Under these conditions, the loss of valuable full-sized kernels was 
minimized while ensuring the removal of broken grains, weed seeds, and other impurities. The research also 
emphasized the importance of precise airflow adjustment to prevent excessive carryover of high-quality grain 
into the waste fraction. 

The conclusions of this work confirm that the efficiency of grain cleaning can be significantly increased 
through the correct selection of airflow velocity and sieve dimensions in pneumatic separation systems. The 
developed mathematical models and recommendations provide a solid basis for improving the design of air-sieve 
machines, reducing energy losses, and enhancing the quality of food and seed grain. The obtained results can be 
applied in modern grain processing technologies, offering practical guidance for optimizing equipment operation 
and increasing the competitiveness of agricultural production. 
grain cleaning, pneumatic separation, airflow velocity, aerodynamic properties, grain thickness, sorting 
sieve, air-sieve cleaning machine, normal distribution 

 (Received) 10.09.2025         (Reviewed) 17.10.2025 
            (Approved) 23.12.2025 

 


