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Introduction. With a change in the inclination 
of the water supply tract, the flow rate 
increases, which can lead to the emergence of a 
zone of low pressure, which will cause the 
water flow to become saturated with air, i.e., an 
aeration process occurs. The reasons for the 
occurrence of an aeration zone are various, 
such as destruction of the free surface, 
turbulent disturbance, loss of wave stability on 
the free surface, loss of jet continuity, and the 
occurrence of cavitation.  
 The mechanism of air capture can be 
explained by the excess of the kinetic energy of 
an ejected drop of water from the flow more 

than the forces of surface tension and gravity, 
as well as the collapse of caverns, the 
destruction of surface waves, and others [2]. 
Typically, the aerated flow is a complex, 
interacting link between layers. At the bottom 
of the stream there is a layer of water that does 
not contain air. Above it is a layer of water-air 
mixture, where the volumetric concentration of 
water is greater than the volumetric 
concentration of air bubbles. Further above the 
above mentioned layers there is a layer of air-
droplet mixture, where the volumetric 
concentration air is greater than the volumetric 
concentration of a drop of water [3]. Studies of 
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these layers are complex; mass exchange 
between the layers and particles of water and 
air is complex, where zones of low pressure 
may arise [4]. In areas of low pressure, the 
likelihood of pulsation velocities occurring is 
high. To study the nature of the pulsation, it 
seems to us that it is necessary to divide the 
length of the water supply tract into several 
parts and conduct research in each part in 
accordance with the configuration and 
hydraulic parameters. In this work we will try 
to build a universal formula, i.e. a recurrent 
formula showing characteristic zones along the 

entire length of the water supply tract under 
study, including changes in pressure in these 
parts. Using a recurrent formula, we create a 
calculation algorithm for the entire length of 
the water supply tract. We divide the length of 
the water supply tract into several parts; the 
condition for division will be the places where 
local resistances change. 
 
Research methods. For the first part of the 
water supply tract, we write the Bernoulli 
equation [5] in the following form: 
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To find the change in pressure, we find the pressure difference and energy in the inner part of each 
section of the water supply tract. For this purpose, we transform the Bernoulli equation (1) and write 
it in Poiseuille form: 
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Let's write this equation in terms of velocity pressure: 
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Thus, we can write a calculation algorithm for the second part of the water supply tract. For the 
second part of the water supply pipeline we have the following Bernoulli equation [5]: 
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From here we find the expression for the velocity pressure: 
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Using formulas (1) we have: 
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After opening the brackets and contracting, we have an equation for the pressure in the second zone 
of the water outlet section: 
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The calculation algorithm for the third part of the water supply tract is compiled in the above form. 
For the third part of the pipeline we have the following form of the Bernoulli equation [5]: 
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To find pressures in an arbitrary part of the pipeline we have the following recurrent formula: 
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Where    

         ni ...2,1= .  

From here we can write a recurrent formula for the entire part of the water outlet, in the following 
form: 
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Thus, you can use this formula to find the 
pressure of the water mixture in the water 
supply tract in an arbitrary part along its entire 
length. 
 Cavitation can occur in the zone of 
vortices that form in places of increased shear 
and low pressure. Vortex cavitation is often 
observed at the leading edge of hydrofoils, at 
the leading edges of blades, and behind the 
propeller hub. It is possible that different types 
of cavitation may occur simultaneously.  It is 
known that cavitation occurs when the flow 

reaches its limiting speed s =  when the 
pressure in the flow becomes equal to the 
pressure of vaporization (saturated vapor). 
This speed corresponds to the limit value of the 
cavitation criterion. Depending on the value of 
Χ, four types of flows can be distinguished: 
before cavitation - a continuous (single-phase) 
flow at Χ>1, cavitation - (two-phase) flow at 
Χ~1, film - with a stable separation of the 
cavitation cavity from the rest of the 

continuous flow (film cavitation) at Χ<1, 
supercavitation - at Χ<<1. 
 The level of cavitation is measured 
(usually in relative units) using instruments 
called cavitometers [4]. Typically, the pressure 
that a liquid exerts on the surfaces surrounding 
it depends on temperature. This pressure is 
called vapor pressure and is a unique 
characteristic of any liquid that increases with 
temperature. When the vapor pressure of a 
liquid reaches ambient pressure, the liquid 
begins to evaporate or boil. The temperature at 
which this evaporation occurs will decrease as 
the ambient pressure decreases. 
 When a liquid evaporates, it increases in 
volume significantly. One cubic foot of water at 
room temperature turns into 1,700 cubic feet 
of steam (evaporation) at the same 
temperature. To find pressures in an arbitrary 
n-part of the pipeline we have the following 
recurrent formula: 
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Results. Transferring similar terms of equation (7) to the left side, equating the right side to zero and 
taking out the general factor of the change in pressure over time, bringing it into the general factor 

relative to g = and bearing in mind the slope 11 coszz =
 of the water supply tract, we can 

write: 
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For the convenience of carrying out computational calculations, we introduce some notations for 
hydraulic parameters: 
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Then we arrive at a first-order, second-degree differential equation: 
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To solve the differential equation (10), we divide by and transfer some terms of this equality to the 
right side, we have: 
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Для удобства решения и сохранения физического смысла, правую часть этого уравнения 

обозначим через функцию  напора- ( )th : 
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Conclusion.  The application of the proposed 
hydrodynamic model contributes to the 
development of technology for the influence of 
flow on the conical part of the water supply 
tract by mixture particles and the exposure 
time, taking into account the interaction of 
phases and external influences, which will lead 
to a significant reduction in cavitation of the 
conical valve. Application of the proposed 
hydrodynamic model contributes to 
development of technology for the influence of 
flow on the conical part of the water supply 
tract by mixture particles and exposure time, 
taking into account the interaction of phases 
and external influences, which will lead to a 
significant reduction in cavitation of the conical 
valve. In determining the hydrodynamic 
parameters of suspension-carrying flows, the 
interaction of the carrier particles of the carrier 
medium with the carrier suspended particles 
has a significant influence. 

 
References 

1. Zlotnikov Sh.l. The movement of fluid in a 
vibrating pipeline. Proceedings of MWIA 
issue 311, 1948. 

2. Sokovishin.Yu.A., Yeliseev.V.I, 
Korobkin.V.N. Transfer processes in 
streams of immiscible liquids. // 
publishing house of Leningrad state 
university. 1990, pp. 184. 

3. Khamidov A.A. Plane and axisimetric 
stream flows of an ideal incompressible 
fluid. Tashkent, “nauka” 1978. 

4. Nigmatullin R.L Dynamics of multiphase 
media. - Moscow: Nauka, 1987, pp.464. 

5. Khamidov A.A., Kliudaykulov S.I. “Theory 
of streams of a multiphase viscous fluid” 
FAN 2003, pp. 140. 

6. Khamidov AA, Kliudaykulov S.I, 
Makhmudov I.E., “Hydromechanics” 
“FAN” 2009. 360 pp. NII1VP at ТPМ. 

7. Morton A.S. Effect of pipe diameter, 
vibration amplitude and fluid viscosity 



Volume 25| December 2023                                                                                                                               ISSN: 2795-7667 

 

Eurasian Journal of Physics, Chemistry and Mathematics                                                               www.geniusjournals.org 
P a g e  | 32 

on pipe flow. Nature (Engl.), 217, № 
5121, 1968. 

8. Negmatulloev Z.T., Kalandarov A.D., 
Kliudaykulov S.I. Calculation of the 
kinetic energy of the water-conducting 
tract // Journal "Problems of 
Mechanics". -Toslikent, 2012, № 2, 
pp.46-49 

9. Эрдниев П.М., Эрдниев Б.П. 
Укрупнение дидактических единиц в 
обучении математике. – М.: 
Просвещение, 1986. – 255 с. 

10. Эрдниев П.М. УДЕ как технология 
обучения. – М.: Просвещение, 1992. – 
287 с 

11. Ястребов А.В. Научное мышление и 
учебный процесс – параллели и 
взаимосвязи. – Ярославль: Изд-во 
ЯГПУ им. К.Д. Ушинского, 1997. – 137 
с. 

12. Kengash, J., & Nafasov, G. A. (2023). On 
the Self-Similar Solution of The Problem 
of Unsteady Movement of Groundwater 
Near a Reservoir in the Presence of 
Nonlinear Evaporation. Genius 
Repository, 22, 37-41. 

13. Nafasov, G., Xudoyqulov, R., & Usmonov, 
N. (2023). DEVELOPING LOGICAL 
THINKING SKILLS IN MATHEMATICS 
TEACHERS THROUGH DIGITAL 
TECHNOLOGIES. Евразийский журнал 
технологий и инноваций, 1(5 Part 2), 
229-233. 

14. Egamnazar o‘g‘li, A. D. (2022). 
TRANSVERSAL IZOTROP JISM UCHUN 
IKKI O ‘LCHOVLI TERMOELASTIK BOG 
‘LIQ MASALANI SONLI 
MODELLASHTIRISH VA UNING 
DASTURIY TA'MINOTI. QO ‘QON 
UNIVERSITETI XABARNOMASI, 5, 98-
103. 

15. Нафасов, Г. А., & Едгоров, Д. Д. 
РАЗВИТИЕ КОГНИТИВНОЙ 
КОМПЕТЕНТНОСТИ УЧАЩИХСЯ 
ПОСРЕДСТВОМ ПРЕПОДАВАНИЯ 
ЭЛЕМЕНТАРНОЙ 
МАТЕМАТИКИ. Международный 
научно-практический электронный 
журнал «МОЯ ПРОФЕССИОНАЛЬНАЯ 
КАРЬЕРА». Выпуск № 52 (том 

1)(сентябрь, 2023). Дата выхода в 
свет: 30.09. 2023., 143. 

16. Umarov, X. (2023). G’anisher Nafasov, 
and Rustamjon 
Mustafoyev.". TAQSIMOT FUNKSIYA VA 
UNING XOSSALARI." Talqin va 
tadqiqotlar, 1. 

17. Нафасов, Г., & Мирхайдаров, М. (2022, 
April). ИЗУЧЕНИЕ ИНТЕГРИРОВАНИЯ 
БИНОМИАЛЬНЫХ 
ДИФФЕРЕНЦИАЛОВ С МЕТОДОМ «Т 
схема». In INTERNATIONAL 
CONFERENCES ON LEARNING AND 
TEACHING (Vol. 1, No. 1, pp. 205-209). 

18. Nafasov G. Model of Developing 
Cognitive Competence at Learning 
Process Elementary Mathematics 
//Eastern European Scientific Journal. – 
2019. – №. 1. 

19. Abdullayeva B. S., Nafasov G. A. Current 
State Of Preparation Of Future Teachers 
Of Mathematics In Higher Education 
Institutions //Bulletin of Gulistan State 
University. – 2019. – Т. 2020. – №. 2. – С. 
12-17. 

20. Abdurashidovich N. G. Theoretical Basis 
Of Development Of Cognitive 
Competence Of Students Of Higher 
Education Institutions In The Process Of 
Teaching Elementary Mathematics 
//European Journal of Molecular and 
Clinical Medicine. – 2021. – Т. 8. – №. 1. 
– С. 789-806. 

21. Нафасов Г. А., Мирхайдаров М. Х. 
ИЗУЧЕНИЕ ИНТЕГРИРОВАНИЯ 
БИНОМИАЛЬНЫХ //RESEARCH AND 
EDUCATION. – 2022. – С. 205. 

22. Dosanov M., Nafasov G., Khudoykulov R. 
A NEW INTERPRETATION OF THE 
PROOF OF BINARY RELATIONS AND 
REFLECTIONS //International Journal 
of Contemporary Scientific and 
Technical Research. – 2023. – Т. 1. – №. 
1. – С. 30-42. 


