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ABSTRACT  
Introduction. Nowadays the development of a method for controlling the interaction of swirling flows in 
vortex dust collectors to ensure their high efficiency in specific production conditions is of utmost im-
portance. The scientific task is to establish operating parameters and determine their intervals for the devel-
opment of a control method based on the study of the hydrodynamics of vortex flows interaction in a trans-
parent cylindrical separation chamber of a dust collector. 
Materials and methods.  A laboratory model of a vortex dust collector and an experimental unit equipped 
with testing and controlling instruments were used. Hydrodynamic studies were carried out by standard 
methods. 
Results. New dependences of hydraulic resistance and collection efficiency on the total volumetric flow rate 
of dust-free and dusty gas, flow rate, and concentration of fine particles of fodder dust were obtained. The 
formation of a «rotating ring» of dispersed material in the separation chamber was first established, the struc-
ture, thickness and height of its formation depending on the change in the flow rate k = 0,35÷0,5. There were 
determined the optimal intervals of change in operating parameters: hydrodynamic mode of operation of the 
vortex dust collector is in the range of flow rate k = 0,6÷0,8; the mode of heat and mass transfer processes is 
in the range of k = 0,35÷0,5. 
Conclusions. A method for controlling interacting vortex flows in devices for cleaning gases from fine-
dispersed particles has been developed, thus making it possible to ensure high collection efficiency at a low 
hydraulic resistance. 
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. 1.         

Fig. 1. Laboratory model of a vortex dust collector with a transparent cylindrical body 
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Fig. 2. Dependences of the hydraulic resistance of the vortex dust collector 

with a transparent cylindrical body on the flow rates at constant total volumetric  

flow rate of dust-free gas Q0 
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Fig. 3. Dependences of the hydraulic resistance of the vortex dust collector 

with a transparent cylindrical body on the flow rates at a total volumetric gas flow rate  

Q0 = 360 m
3
/h and various concentrations of fine particles 



П ы, ы   щ ы    

 88 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
) – k = 0,21; ) – k = 0,47 

 
. 4.     «  »    

          Q0=330 3/   
    z=15 /

3 

 

Fig. 4. Visualization of the formation of vortex and "rotating ring" of particulates in the separation  

chamber of a vortex dust collector at a total volumetric gas flow rate Q0 = 330 m
3
/h and a concentration 

of fine particles z = 15 g/m
3
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Fig. 5. Dependences of the efficiency of collecting fodder dust in a vortex dust collector with a transparent 

cylindrical body on the flow rate at a total gas volume flow rate Q0 = 360 m
3
/h and various concentrations  

of fine particles 
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Fig. 6. Dependences of the efficiency of collecting fodder dust in a vortex dust collector 

with a transparent cylindrical body on the concentration of fine particles at a total volumetric gas 

flow rate Q0 = 360 m
3
/h and various flow rates 
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