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СТРУКТУРА ЦИФРОВОГО РЕСУРСНОГО ДВОЙНИКА 
ПРЕДПРИЯТИЯ НА ОСНОВЕ SCADA-СИСТЕМ 
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HYDRODYNAMICS OF LIQUID FLOW IN NOZZLES 
 

This article introduces the classification and characteristics of common 

nozzles and describes their applications and research value across different 

industries and fields. It details the world's leading patents for centrifugal 

nozzles, electromagnetic nozzles, coaxial nozzles, and vortex nozzles, explaining 

the operating principles and innovations of various inventions while analyzing 

their potential for improvement [1–4]. Additionally, the article covers the theo-

retical foundations of the fluid dynamics characteristics of liquid flow in nozzles, 

including CFD simulation software, principles of fluid mechanics, components 

of fluid dynamics, numerical simulation methods, and nozzle principles. 

The article simulates and analyzes four different centrifugal nozzles: CLN 

(centrifugal long nozzle), CLNH (centrifugal long nozzle with hole), CShN 

(centrifugal short nozzle), and CShNH (centrifugal short nozzle with hole) 

by controlling the water inlet speed. It calculates the nozzle outlet speed using 

the Bernoulli equation. The water flow speed and tangential speed within the 

nozzles are actively analyzed, and the pressure loss for each nozzle is 

calculated. Experiments are also conducted on the four nozzles to verify the 

accuracy of the simulations. By controlling the water inlet flow for the different 

nozzles and measuring the inlet and outlet cross-sectional areas, the water 

inlet and outlet speeds can be determined, allowing for the calculation of 

pressure loss. By maintaining the same water inlet flow rate for the different 

nozzles, the atomization spray angles of the four nozzles are compared and 

measured using a camera, leading to final conclusions. Using Bernoulli's 

equation define hydraulic pressure of nozzles (1): 
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 k – resistance coefficient;  – density of the liquid, kg/m³; v – flow 

velocity, m/s. 

In Figure 1, you can see the variation in hydraulic pressure of the nozzles. 


