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PHENOMENOLOGY FOR VIBRATION-INDUCED SIZE SEGREGATION  
AND MIXING OF GRANULAR MATERIALS 

We have presented a generalized description for the processes of vibration-induced size segregation and 

mixing of granular materials from a thermodynamic standpoint. We have developed methods for calculating 

the total energy, enthalpy and entropy increment for the segregation and mixing processes. The calculations 

are based on the measured indicators of the process and on the fundamental properties of dry granular me-

dia. We have established that non-dissipative energy loss or entropy generation occur, without contradicting 

the second law of thermodynamics, in a system comprising a separator (averaging unit) and a polydisperse 

raw material in a gravitational field. We have confirmed that the above calculations are valid for the process-

es of segregation and mixing of both hydrophilic and hydrophobic granular materials. The tools developed 

can be used in designing different screening surfaces 
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. 1.    

Fig. 1. Unstitched vibration segregation 
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а)   ) 

 
 

. 2.   (а –  3 ,  –  30 ) 

Fig. 2. Fraction averaging (а – 3 s;  – 30 s) 

 

а)   ) 

 
 

. 3.  -   (а – 1 ,  – 10 ) 

Fig. 3. Averaging of copper-nickel ore (а – 1 min;  – 30 min) 
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. 4. 3D    

Fig. 4. 3D model of busy screen 

. 5. В      

Fig. 5. Heavy type vibrating screen on the stocks 

 

 
 

. 6.       

Fig. 6. Multi-chip vibrating screen as part of a gold extraction unit 
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