
Educational Research in Universal Sciences                                                                                          

ISSN: 2181-3515                                                                       VOLUME 2 | SPECIAL ISSUE 1 | 2023 
 

  
 

https://t.me/Erus_uz                         Multidisciplinary Scientific Journal                      March, 2023 87 

 

 

FUNDAMENTALS OF EXTERNAL NETWORK CHARACTERISTICS 

OF HYDRAULIC SYSTEM 

 

Turdiyev Sardorjon Abdumuminovich 

Navoi State University of Mining and Technologies, associate professor of the 

"Mining Electrical Mechanics" department, PhD. 

E-mail: sardor_kem@mail.ru  

 

Akhmedov Sahib Tojiboyevich 

Assistant of the Department of "Mining Electrical Mechanics" of the Navoi 

State University of Mining and Technologies. 

 

ABSTRACT 

Nowadays, a number of machines and equipment with a hydraulic system are 

widely used in mining, construction and agriculture. In order to increase the stable and 

reliable operation of the hydraulic systems of these machines, it is important to 

construct the descriptions of their external networks, and the basics of calculating the 

regulation of hydraulic processes are considered in this article. 
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INTRODUCTION 

Hydraulic drive is a set of hydraulic machines, hydraulic equipment, hydraulic 

lines (pipes) and auxiliary devices, and it is called a hydraulic system designed to 

transfer energy and convert movement through a fluid [1]. At the same time, it is 

possible to regulate and reverse the speed of the output device, as well as to transfer 

one type of movement to another at the same time. 

The hydraulic machines that are part of the hydraulic system are pumps and 

hydraulic motors, and they can be several [2]. 

Hydraulic devices are devices for controlling hydraulic operation, with the help 

of which it is regulated, as well as means of protecting it from high and low pressures 

of the liquid. Hydraulic equipment includes throttles, valves for various purposes, and 

distribution devices for changing the direction of hydraulic fluid flow [3,4].  

https://t.me/Erus_uz
mailto:sardor_kem@mail.ru


Educational Research in Universal Sciences                                                                                          

ISSN: 2181-3515                                                                       VOLUME 2 | SPECIAL ISSUE 1 | 2023 
 

  
 

https://t.me/Erus_uz                         Multidisciplinary Scientific Journal                      March, 2023 88 

 

LITERATURE ANALYSIS AND METHODOLOGY 

Auxiliary devices are called conditioners of the working fluid, which serve to 

ensure its quality and condition. These are various particle separators (filters), heat 

exchangers (heaters and coolers), hydraulic tanks and accumulators [5,6]. 

The calculation of hydraulic operations is now necessary and important, and 

includes the following: 

▪ drawing up the principle scheme of the hydraulic drive, choosing the speed control 

method at the output link; 

▪ choosing a hydraulic engine and determining its parameters; 

▪ selection of the pump, selection of hydraulic equipment and calculation of 

hydraulic system pipes; 

▪ hydraulic calculation of systems; 

▪ construction and calculation of the external network description of the hydraulic 

system. 

 

RESULTS 

The external network characteristic of the hydraulic system (Fig. 1) is the 

dependence of the speed of movement on the output link on the external load and has 

the form [7]: 

• for hydromotives:  

nm = f (M) 

• for pouring hydraulic cylinders:  

υ = f (F) 

• momently for hydraulic cylinders:  

ω = f (M) 

The characteristic of the external network can be rigid (if the movement speed is 

almost constant in the range of load changes) and non-rigid [8]. 

 

Figure 1. External network 

description of hydraulic drive: a-

hard; b-not hard 

With volumetric regulation of hydraulic drive, the characteristic of the external 

network is rigid. Determined taking into account volumetric losses in terms of nominal 

operating volumes in the pump and hydraulic engine [9,10]: 

https://t.me/Erus_uz


Educational Research in Universal Sciences                                                                                          

ISSN: 2181-3515                                                                       VOLUME 2 | SPECIAL ISSUE 1 | 2023 
 

  
 

https://t.me/Erus_uz                         Multidisciplinary Scientific Journal                      March, 2023 89 

 

 

                                                             (1) 

 

indicators here: 

 

                                                                                (2) 

 

                                                                              (3) 

 

 and these are calculated as coefficients that determine the rigidity of the 

characteristics of the pump and hydraulic engine. 

P the amount of magnitude of the load pressure is determined by the external 

torque [11]: 

 

 

 

When used as a hydromotor, the calculation of the external network characteristic 

is carried out in the form of a table according to the formula presented below [12,13]:                                      

 

 

 

When using a power hydraulic cylinder as a hydraulic engine, the calculation of 

the external network characteristic is carried out according to the following formula 

[14]: 

 

                                                                           (4) 

 

for moment hydrosylindres:  

 

                                                         (5) 
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The coefficient in (4) and (5) photmules is as follows: 

                                             

      bu yerda, here, the efficiency of the volumetric useful work 

coefficient of the hydraulic cylinder can be taken as . 

  

The characteristic is calculated using the formula for determining the current 

consumption through an adjustable throttle: 

 

     (6)  here, μ is the consumption coefficient flowing 

through the throttle (it is assumed that μ =0.62 in the calculation); Ψ - relative opening 

of the throttle (calculated as Ψ =1);  - cross section area with the throttle fully 

closed: =πdуx; dу - conditional transition; x = 0,02dуdu – throttle gap passage; 

Δpdr - pressure difference in the throttle. 

  

DISCUSSION 

The calculation of the description of the external network is carried out in the form 

of a table according to the formulas: 

a) for series throttle control: 

• hydro motors:       

     

 

  

  (7) 

• for pouring hydraulic cylinders:  

  

  

  (8) 

• for torque hydraulic cylinders:  

      

   (9) 
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CONCLUSION 

To obtain a tight external network characteristic, special throttle regulators are 

connected to the circuit under series throttle control, where the pressure difference does 

not depend on the external load. In this case, the calculation of the characteristics of 

the external network is carried out according to the following formulas: 

• hydro motors:  

  

  (13) 

• for pouring hydraulic cylinders:   

  

      (14) 

• for torque hydraulic cylinders:  

 

       (15) 

here, Δ p -  Q=Qnom loss of pressure in the throttle. 

 

When calculating the external network characteristic, it is determined by five to 

six values of the external load in the range of  or , and formulas 

(13) - (15) determine the values of the relevant parameters. According to the calculation 

results, the following related graphs are created:  

nм = f (M);     υ = f (R);     ω = f (M). 

We can see that the hydraulic system depends on a number of indicators, which 

will be necessary in the creation of the description of the external network based on the 

above structured relationships. On the basis of the above results, the description of the 

external network of volumetric hydraulic treatment will be built, and through this 

external network, it will be possible to determine the optimal performance of the 

hydraulic treatment. 
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