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ABSTRACT 

The phenomenon of cavitation in electric pumps in accordance with the pressure 

and flow efficiency in the elements of the pump. Examples of studying the structure of 

electric pumps and testing them are described 
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The process of formation of bubbles as a result of the pressure drop in the pump 

elements at a certain point of the flow to the pressure level of the saturated vapors 

(elasticity) of the liquid is called the phenomenon of cavitation. When the pressure 

goes to high zones, these bubbles break and destroy the details of the pump, and cause 

a decrease in its performance (Q, N, η). Quantitative and qualitative adjustment 

methods are used to change the performance of the electric pump device. Theoretical 

examples of studying the structure of electric pumps and testing them are described. 

due to the bursting of bubbles, it destroys the details of the pump, and causes a decrease 

in its performance indicators (Q, N, ē). Admissible vacuum metric Njvak and geodesic 

hjs suction heights that prevent cavitation formation in pumps are found by the 

following formulas 

 

 
where: Na - atmospheric pressure, (m); 

hvapor - saturated water vapor pressure; m, (Table 1). 

∆hj - permissible cavitation margin, m; 

∑hws is the sum of hydraulic resistances of the suction network, m; 

Vs is the speed of the flow in the suction of the pump, m/s; 
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(1-jadval). 

t oS  5o  10o 20o 30o 40o 50o 60o 80o 100o 

hbug`,m  0,09  0,12  0,24  0,43  0,75  1,25  2,02  4,88  10,33  

The permissible suction height is calculated by the following formula for the 

theoretical fluid flow of one-way and differential piston pumps. The structure designed 

for fluid transmission, consisting of a pump, engine, mechanical power transmission, 

suction and pressure pipelines, is called a pump device. In practice, pumping devices 

installed in open basins can be of three types. The full pressure of the pump (device) N 

is determined in two different ways. determination of the pressure of the pump in the 

form of summation of resistances, (calculation method) 

 
So 

 
Pressure loss to local hydraulic resistance is generally expressed by the following 

formula Determination of pump pressure using measuring devices (vacuum meter, 

manometer) (practical method) where Nr is full geodetic lifting height, m. ∑hw is the 

sum of pressure losses due to local and longitudinal hydraulic resistances in pipelines, 

permissible vacuum metric Njvak and geodesic hjs suction heights that prevent 

cavitation formation in pumps are found by the following formulas height 

 
∆hj or values of Hjs.lel are given in the factory characteristics of the pumps. In 

some cases, the cavitation reserve can also be found by the following formula 

 
here, 𝜑 = 1.2-1.4 - reserve coefficient; 

𝜎 - cavitation coefficient; 

The formula of S.S. Rudnev can be used to determine the cavitation coefficient 𝜎. 

 
here, A is the coefficient depending on the design of the pump, i.e. when ns=110, 

A=4700, when ns=180, A=6300 is accepted. The theoretical liquid drive of one-way 

and differential piston pumps for cavitation piston pumps is calculated by the following 

formula 
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here, Fn is the cross-sectional surface of the piston; 

S is the path of the piston, S=2 r; 

r - the radius of the curve; 

n is the rotation frequency of the curve in one minute (or the number of double 

movements of the piston in one minute). 

Theoretical fluid flow of a double-acting piston pump. In order to properly use 

pumps in various conditions, information about their work, i.e., characteristics, is 

given. The characteristics of the pump, when the rotation frequency n=const is 

constant, are referred to the connection graphs N=f1(Q), N=f2(Q), η=f3(Q) and 

Njvak=f4(Q). The characteristics of pumps can be given in specific, universal and 

dimensionless forms. 

 
(Fig. 1) Adjustment of the bypass pump operation procedure of electric pumps 

a) quantitative adjustment; b) qualitative adjustment 

Point A, where the pressure characteristic curve of the pump N=f(Q) and the 

hydrodynamic curve NTR=Ng+RTQ2 of the pipeline intersects, is called the working 

point (Fig. 1 a).  
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