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The increase in the efficiency and competitiveness of mining enterprises is limited by the insufficient efficiency
and adaptability of the currently used centrifugal pumps.

Using the vortex theory of turbomachines, Theorems Stokes’ and Helmholtz, the principles of hydrodynamic
analogy and superpositions, a mathematical model of the hydrodynamic calculation of centrifugal pumps with
adaptive vortex sources integrated into the impeller blades is obtained. A significant influence on the hydro-
dynamic parameters and adaptability of pumps of the energy characteristics of adaptive vortex sources has
been proved. Criteria for the similarity of the hydrodynamic process of fluid flow in the interscapular channels
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of impellers and adaptive vortex sources and their influence on the hydrodynamic characteristics of pumps are
obtained. Mathematical and experimental modeling uses a regression equation to calculate the parameters of
vortex chambers and their impact on the efficiency and adaptability of pumps. The optimal geometric parame-
ters of the vortex chambers, the diameter of which does not exceed 5...7 % of the impeller diameter, increase the
hydrodynamic loading by at least 13 %, the nominal efficiency. not less than 6 %, adaptability not less than 8 %.

On the basis of the proposed developed mathematical model, after the positive test results obtained on the
laboratory pump K 20/30, tests were carried out on the CNS 300-300 pump

Key words: centrifugal pumps; head; efficiency; hydrodynamic loading; energy efficiency of drainage; impeller blades; adap-
tive vortex sources; mine drainage; impeller grille
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Fig. 1. Impeller vane with integrated vortex chamber
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