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ENERGY EFFICIENCY OF THE ELECTRIC MOTOR  
AS A CRITERION FOR ELECTROMECHANICAL AGGREGATES  

WORKING RANGE SELECTION 
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Purpose. To identify and justify the ranges of ener-

gy-efficient use of electric pump units and to assess the 
possibility and necessity of their modernization, consid-
ering the electric pump units as a single electromechani-
cal complex. 

Methodology. The energy parameters of electric 
pump (capacity, head, zones of equal values of efficiency 
of pump and electric pump unit provided stabilization of 
impeller rotational speed and changing geometry of out-
put part of blades) have been determined by means of 
mathematical simulation of workflow of the electric 
drive motor and the centrifugal pump. 

Findings. We have determined the ranges of optimal 
use of the electric pump units, and substantiated the tech-
nical solutions of their modernization. The influence of 
the constituent elements of electric pump on the efficien-
cy of electricity consumption by drive motors has been 
shown. Zoning of the area of pump performance, taking 
into account the load factor of drive motor and the unit 
efficiency, has been done. The criterion for estimation of 
range of the electric pump use, based on the workload of 
the drive motor has been found. 

Originality. We have found a new approach to eval-
uation of the energy efficiency of electric pump within 
the area of its performance characteristics, taking into ac-
count the mutual influence of the workflow of the drive 
motor and the pump on the resulting performance of the 
unit. 

Practical value. The proposed zoning of the field 
performance of the electric pump allows determining the 
range of its energy efficient use, when it has a base con-
figuration and the need for modernization by replacing 
drive motor or impeller of the pump, depending on its 
energy characteristics. 

Keywords: electric motor, energy efficiency, pump 
efficiency, pump, capacity, head, load of drive motor 
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