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Abstract: Effective operation of the vibroextraction apparatus provides for optimizing the relationship 
between the micro- and macro-scale parameters of the action of turbulent pulsating jets, which is possible only 
with a deeper analysis of their nature at the stage of generation by vibro-mixing devices and propagation in the 
working volume of the apparatus. At the same time, methods for calculating the hydrodynamic, thermal, and 
mass-exchange characteristics of traditional extractors are currently unsuitable for practical use for vibro-
extractors. 

The presented materials focus on the mathematical description of the flow pattern model on the basis of a 
real cell model with backflows based on the results of testing a continuous column-type vibro-extractor. 

It is shown that in real conditions idealized models of the flow pattern in devices with an intensive 
hydrodynamic regime of the phases do not provide the proper accuracy of the description of the hydrodynamic 
flow structure due to the presence of additional hydrodynamic effects in the working volume of the apparatus 
due to the creation by vibro-mixing devices of an unequal velocity profile of individual flows in the cross section 
of the apparatus - Longitudinal mixing. To establish the connection between the design and technological 
parameters of the process, justified within given technological limits, an analytical theory of the flow structure 
was used. 

Presented analytical studies of the structure of hydrodynamic workflows under conditions of two-phase 
continuous vibroextraction taking into account the density of external sources of accumulation of the target 
component based on the collar model with backflows. To simplify the input of initial parameters and to visualize 
the results of calculations, a virtual simulator was created. Analytical results can be used at the design stage, the 
design of vibroextraction equipment and in solving optimization problems. 

The calculation program created by the corresponding algorithm is implemented using the MatLAB 
package and allows determining the distribution of extractant concentrations with flow and stagnant zones 
separately for each phase in time, as well as in each cell of the working zone of the continuous vibro-extractor. 

Keywords: mathematical model, flow structure, returning stream, cellular model, vibration extraction, 
distribution of matter. 
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