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ABSTRACT 

Air inside the enclosure of a belt elevator may be brought into motion both by moving bucket belt 

and by spillage flows during loading and unloading of buckets. Initial findings from studies 

performed to evaluate air motion in ducts with mobile partitions have been published in our earlier 

monographs [24, 53]. Here we’ll consider the process of air ejection in bucket elevators from the 

standpoint of classical laws of change in air mass and momentum.  

Direction of airflow inside enclosures of the carrying and return runs of a bucket elevator is 

determined by the drag of buckets and moving conveyor belt as well as ejection head created by a 

stream of spilled particles when buckets are unloaded. As a result of these forces acting together 

inside an enclosure, differential pressure arises. This differential pressure is equal to the sum total of 

ejection heads created by conveyor belt with buckets kE  and flow rate of spilled material pE  minus 

aerodynamic drag of enclosure walls. 

The ejection head kE  created by a bucket-carrying conveyor belt is determined by aerodynamic 

coefficient ekс  (proportional to the number of buckets, their head resistances and squared mid-

sectional dimensions) together with an absolute value and the direction of bucket velocity relative to 

the velocity of airflow inside the enclosure. 

Ejection head of spilled particles pE  depends on the drag coefficient of particles, their size and flow 

rate, as well as the enclosure length, enclosure cross-section and relative flow velocity of particles. 

When both the carrying and return runs of the conveyor belt are located in a common enclosure, the 

velocity of forward airflow varies over its length as a result of cross-flows of air through gaps 

between the conveyor runs and enclosure walls. Cross-flows are caused by a differential pressure 

between the carrying and return run enclosures and is dependent on the drag of the gap. Cross-flow 

direction depends on the ratio between vp  and up . 

Given identical size of elevator enclosures, change in absolute values of longitudinal velocities is 

identical and depends on absolute values of cross-flow velocities and geometrical dimensions of the 

gap, as well as enclosure cross-section. The momentum of longitudinal airflow in this case is 

determined by variable magnitudes of aerodynamic forces of buckets due to changes in their relative 

motion velocities. 

The flow rate of air in enclosures may be determined by numerically integrating three dimensionless 

combined differential equations.  
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