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 Abstract  

This research aims to understand and numerically analyze the cavitation 

phenomenon that occurs in Venturi tubes with variations in throat length 

and pressure changes. This research uses Ansys Fluent 2023 R2 

numerical simulation with venturi tube geometries of 25 mm, 30 mm, 

and 35 mm and pressures of 300,000, 600,000, and 900,000 Pa. A 

multiphase flow model with water liquid and water vapor is applied to 

predict cavitation using a mixture model. RANS steady state conditions 

with the k-ε turbulence model are used to solve the continuity, 

momentum, energy and volume fraction equations. The Schnerr-Sauer 

cavitation model calculates the phase transition between water-liquid 

and water vapor. Geometry varies by reference journal with different 

converging and diverging angles, outlined in tables and figures. 2D 

simulations are carried out using a pressure based solver with specified 

boundary conditions, using the Presto! for pressure solutions, and 

upwind and Quick schemes for discretization. The results of this 

research show that 1) Length throat 25 mm has the most stable 

distribution compared to 30 and 35 mm geometries at a pressure of 

600,000 Pa. 2) The cavitation phenomenon is influenced by changes in 

geometry where at 35 mm geometry greater cavitation occurs in the area 

near the wall inlet convergent. 3) At a pressure of 900,000 Pa, the 

cavitation area that forms becomes larger and becomes a critical point 

in this journal. 

Introduction 

Cavitation is a phase change process from liquid to vapor due to a decrease in pressure and 

occurs when there is a narrowing in the path through which the fluid flows. This process is 

widely used in several types of industries such as synthetic biodiesel production and water 

purification industries. One of the cavitation phenomena occurs in the venturi tube. A venturi 

tube is a tube used to measure the flow rate of a fluid, with one of its applications being in 

wastewater treatment processes. Generally, the venturi tube consists of three parts: 

converging, diverging, and throat (Ahad et al., 2022; Khan et al., 2022). 

In certain cases, the use of a venturi tube aims to increase the efficiency of particle flow. The 

efficiency itself depends on the cavitation phenomenon occurring within the venturi tube and 

the interaction with turbulent flow. Therefore, the geometry of the venturi tube plays a crucial 

role in this phenomenon, such as the length of the throat, the diameter of the throat, and the 

convergent and divergent angles at the inlet or outlet. According to the journal Abbasi et al. 

(2020), the venturi tube was studied using simulation methods with the geometry design 

shown in Figure 1. The study concluded that the convergent and divergent angles affect the 
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characteristics of the cavitation flow that occurs. A larger convergent angle increases the 

cavitation stretch but consumes more power (Xie et al., 2021). 

In the journal Zheng et al. (2022), the research focused on understanding the impact of the 

length of the convergent and divergent sections on cavitation characteristics under varying 

pressure conditions to provide new insights into the design and application of the venturi tube 

itself. The conclusion of this journal is that the cavitation characteristics in the throat area are 

not affected by changes in the length of the divergent section. However, the impact resulting 

from changes in the length of the divergent section depends on the pressure changes applied. 

On the other hand, the effect of changes in the convergent section is inversely related to the 

divergent section, where it influences the cavitation process. Meanwhile, in the journal Wilson 

et al. (2021), a study was conducted to determine the effect of geometry on microbubble 

cavitation in the venturi tube. The lower the angle of the diverging outlet, the better the 

cavitation efficiency. 

According to the journal Park & Song (2022), simulations were conducted using the 2D-Axis-

symmetric and 3D-CFD based models. With two types of viscosities from water-liquid or 

phase one 0.001 kg/m-s and 0.01 kg/m-s, and two types of Reynolds numbers. In the two-

dimensional modeling, cavitation results were greater than in 3D compared to 3D (Simanto 

et al., 2022). Other studies with other two-dimensional models state that cavitation 

phenomena in the venturi tube often occur at the upper wall of the throat. By changing the 

pressure at the outlet and not doing so at the inlet, the distance of the cavitation phenomenon 

becomes longer, and the critical pressure ratio point is 1.192, below which nothing happens 

(Zhang et al., 2022).From the studies mentioned, it is clear that geometry and pressure changes 

at the inlet and outlet affect the cavitation phenomena occurring in the venturi tube. Therefore, 

based on the above formulation, this journal discusses cavitation phenomena concerning 

geometric changes and pressure changes at the inlet provided in the venturi tube using 

numerical methods. 

Methods  

Governing Equation, Turbulence, and Cavitation Model 

The numerical simulation conducted to address the issues in this study uses computational 

methods with the software Ansys Fluent 2023 R2 (Ramos et al., 2023). In this journal, the 

geometries used are 25 mm, 30 mm, and 35 mm, where these values represent the throat length 

(L3), while the pressures applied are 300,000, 600,000, and 900,000 Pa. To predict the 

cavitation phenomena occurring in the venturi tube, the multiphase flow model available in 

Ansys setup mixture flow model for a single fluid was used. The initial fluid flow condition 

is water-liquid as phase-1 and water-vapor as phase-2 with the physical properties listed in 

Table 1. 

Table 1. Physical properties used in the material setup 

Material ρ (kg/m3) 𝝁 (kg/m-s) 

Water-liquid 998.16 0.001 

Water-vapor 0.0173 9.727 x 10-6 

In this study, steady-state RANS (Reynolds-Averaged Navier Stokes) conditions are applied 

to solve the numerical problems. The κ-ε turbulent model is used because it is suitable for the 

2D simulation of the venturi tube in this case. κ is turbulent kinetic energy, and ε is the 

turbulent dissipation rate. With the RANS approach to interpret the continuity transport 

equation governing mixture, momentum, energy, and phase change for the volume fraction 

equation are as follows: 

𝜕

𝜕𝑡
(𝜌𝑚) + ∇ . (𝜌𝑚𝑣⃗𝑚) = 0                                                                 
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𝜕

𝜕𝑡
(𝜌𝑚) + ∇ . (𝜌𝑚𝑣⃗𝑚𝑣⃗𝑚) =  − ∇𝑃 + ∇ . [(𝜇𝑚 + 𝜇𝑡)(∇𝑣⃗𝑚 + ∇𝑣⃗𝑚

𝑇 )] 

Here, 𝜌𝑚, 𝜇𝑚   and 𝑣⃗𝑚 are the density, viscosity, and velocity of the mixture-phase, 

respectively. The turbulent viscosity 𝜇𝑡 is calculated with the following equation: 

𝜇𝑡 =  𝜌𝑚𝐶𝜇

𝑘2

𝜀
 

The transport equations for κ and ε can be written as follows: 

𝜕

𝜕𝑡

(𝜌𝑘) +
𝜕

𝜕𝑥𝑖

(𝜌𝑘𝑣𝑖) =  
𝜕

𝜕𝑥𝑗
[(𝜇 + 

𝜇𝑡

𝜎𝑘
)

𝜕𝑘

𝜕𝑥𝑗
] + 𝐺𝑘 −  𝜌𝜀 

𝜕

𝜕𝑡
(𝜌𝜀) +

𝜕

𝜕𝑥𝑖

(𝜌𝜀𝑣𝑖) =  
𝜕

𝜕𝑥𝑗
[(𝜇 +

𝜇𝑡

𝜎𝜀
)

𝜕𝜀

𝜕𝑥𝑗
] + 𝐶1𝜀

𝜀

𝑘
(𝐺𝑘 + 𝐶3𝜀) −  𝐶2𝜀𝜌

𝜀2

𝑘
 

Where, 

𝐺𝑘 =  𝜇𝑡𝑆2,       𝑆 =  √2𝑆𝑖𝑗𝑆𝑖𝑗  ,                𝑆𝑖𝑗 =  
1

2
(
𝜕𝑣𝑗

𝜕𝑥𝑖
+

𝜕𝑣𝑖

𝜕𝑥𝑗
)   

In the above equations, 𝐺𝑘 is the production of kinetic energy due to velocity gradients, 𝑆 is 

the modulus of the mean rate-of-strain tensor, and 𝑆𝑖𝑗 is the mean strain rate. The values of 

𝐶1𝜀 = 1.44, 𝐶2𝜀 = 1.92, 𝐶𝜇 = 0.09, 𝜎𝑘 = 1, 𝜎𝜀= 1.3.  

The Schnerr-Sauer cavitation model is applied to calculate the phase transition between the 

water-liquid and water-vapor phases. The vapor volume fraction is calculated with the 

transport equation for the vapor-phase as follows: 

𝜕

𝜕𝑡
(𝛼𝑣𝜌𝑣) + ∇. (𝛼𝑣𝜌𝑣𝑣⃗𝑚) = 𝑅𝑒 − 𝑅𝑐 

Here, 𝛼𝑣 is the volume fraction of the vapor phase, 𝜌𝑣 is the density of the vapor, and 𝜌𝑙  is 

the density of the liquid. The phase change due to cavitation is influenced by the mass transfer 

law. 𝑅𝑒 and 𝑅𝑐 are related to the evaporation and condensation of bubbles in the cavitating 

flow within the venturi tube. The equations used to describe the evaporation and condensation 

processes are as follows: 

When 𝑃𝑣  ≥  𝑃∞, 

𝑅𝑒 =  
𝜌𝑣𝜌𝑙

𝜌𝑚
𝛼𝑣(1 − 𝛼𝑣)

3

𝑅𝑏

√
2

3

𝑃𝑣 − 𝑃𝑙

𝜌𝑙
 

When 𝑃𝑣  ≤ 𝑃∞, 

𝑅𝑐 =  
𝜌𝑣𝜌𝑙

𝜌𝑚
𝛼𝑣(1 − 𝛼𝑣)

3

𝑅𝑏

√
2

3

𝑃𝑣 − 𝑃𝑙

𝜌𝑙
 

The volume fraction equation used to solve this problem is as follows: 

𝛼𝑣 =  
𝑉𝑣

𝑉𝑚
=  

𝑛𝑏
4

3
𝜋𝑅𝑏

3

1 + 𝑛𝑏
4

3
𝜋𝑅𝑏

3
 

The bubble radius can be solved with the equation:  
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𝑅𝑏 = (
𝛼𝑣

1 − 𝛼𝑣

3

4𝜋𝑛𝑏
)

1

3 

Studies by Rodio (2011) and Chakraborty et al. (2024) assume a bubble number density of 

1013, which is optimal for validation. This journal uses the same value and modeling with the 

saturation vapor pressure of water 𝑃𝑣 calculated at 2338 Pa at a temperature of 20ºC using the 

Antoine equation (Ansys Fluent Theory Guide, 2021): 

𝐿𝑜𝑔𝑃𝑣 = 𝐴 −
𝐵

𝑇 + 𝐶
 

The values of A, B, and C are 8.07131, 1730.63, and 233.426, respectively, which are 

substance specific constants. In this study, a large number of microscopic bubbles in the water 

phase is the onset of cavitation. 

Geometry Model 

This study varies the geometry based on the reference journal to understand the differences 

in phenomena and pressures that occur with changes in the converging and diverging angles 

of the venturi tube. The details of the geometry used are shown in Figure 2.1 and the geometric 

description in Table 2. 

 

Figure 1. Venturi Tube Geometry 

The geometrical representation of Venturi tube is used to analyze the effect of changes in the 

geometry of the tube on the velocity of the fluid and the formation of cavitation. The length 

and the angle of the converging section, the throat and the diverging section considerably 

influence the pressure and velocities across the diameter of the tube. The convergence angle 

(α) and divergence angle (β) are very important since it describes the fluid acceleration and 

deceleration which are fundamental in the occurrence of cavitation. This made it possible to 

foresee where and how cavitation might happen in order to regulate it in accordance with the 

particular industry the tube is to serve. 

Table 2. Geometric Description Of Each Venturi Tube 

Diameter (mm) 12,7 

D (mm) 3,18 

L1 (mm) 6 

L2 ( mm) 14 

L3 (mm) 20 

L4 (mm) 54 

L5 (mm) 56 

α (º) 19 

β (º) 5 

Table II below describes the specification of the Venturi tube used in the study in terms of the 

dimensions. The parameters enumerated above including the throat length (L3) and the angles 

α and β are directly linked to the objectives of the study in an effort to determine the trends 

of cavitation due to these geometrical changes. Among the throat length differences (25 mm, 

30 mm, and 35 mm), the three tested lengths are important because they are the primary factor 



457 

ISSN: 2716-3865 (Print), 2721-1290 (Online) 

Copyright © 2024, Journal La Multiapp, Under the license CC BY-SA 4.0 

under examination concerning cavitation with the expectation that differences in throat length 

will lead to differences in the pressure drop and flow interference and hence the degree of 

cavitation observed. 

Solution Strategy 

The simulation conducted is a 2D analysis of the venturi tube model with the boundary 

conditions used shown in Table 2.2. The numerical solution is solved using a pressure-based 

solver. The working fluid applied is water-liquid and water vapor. In the method section, the 

pressure solution applied is PRESTO! (PREssure STaggering Option). For turbulent kinetic 

energy and turbulent dissipation rates, second-order upwind discretization is used, and for 

momentum and vapor, second order upwind discretization and QUICK (Quadratic Upwind 

Interpolation for Convection Kinematics) are applied. The Coupled scheme method is utilized 

for Pressure-Velocity Coupling. This entire simulation is conducted under steady-state 

conditions. 

Table 3. Boundary conditions 

Name Model/Scheme 

Multiphase Flow Mixture 

Volume fraction parameter Implicit Scheme 

Viscous Model RANS k- 𝜀 model 

Cavitation Model Schneer-Sauer 

Pressure-Velocity Coupling Coupled Scheme 

Spatial Discretization-Gradient Least Square Cell Based 

Spatial Discretization-Pressure PRESTO! 

Spatial Discretization-Momentum First Order Upwind 

Spatial Discretization-Volume Fraction QUICK 

Spatial Discretization-Turbulence Second Order Upwind 

Pertaining to Table 3, matters regarding boundary conditions and numerical schemes used in 

the simulation are discussed in detail; thus, merely stressing on obtaining a logical and 

efficient way of simulating the cavitation inside the Venturi tube. With the employment of the 

multiphase flow model, and the combination with the cavitation model by Schnerr-Sauer, the 

changes of phase between the water liquid and the water vapor are well addressed. The RANS 

k-ε model is chosen due to satisfactory performance cost balance in simulating turbulent flow. 

Further, the presumed volume fraction scheme in common cases is the PRESTO! Combined 

with pressure discretization scheme, and for momentum and turbulence upwind and QUICK 

schemes respectively, they are all effective ways to respond to the unsteady flow dynamics 

and pressure gradientsIn addition to the choice of the discretization algorithm for pressure-

velocity coupling, the setting is made more stable and accurate for the simulations around the 

regions of cavitating flow, so the overall setup proves sufficiently reliable for analysing the 

impact of the throat length and the pressure dynamics on the cavitating flow. 

Results and Discussion 

Grid Independence and Validation Model 

Grid independence is a crucial step to determine the most effective mesh count for this 

research. The mesh counts applied in the venturi tube design include 40,000, 65,000, and 

78,000 elements, all set up identically. These meshes were compared with previous 

experimental results. Among them, the 78,000-element mesh was found to be the most 

suitable for continuing the study on the effects of geometric changes on the venturi tube and 

the cavitation phenomena that occur (Wang et al., 2020). 
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Figure 2. Mesh Structure Used in the Converging Section 

In the numerical analysis for simulation, mesh structure plays important role so as to get the 

accurate and convergent solution. The analysis of the difference in mesh densities equals to 

40000, 65000 and 78000 elements is presented in this work in order to determine the 

correlation between the difference in computational cost and the accuracy of the results 

received. The figure may show the increase of mesh density in the converging section of the 

Venturi tube where high velocity gradients tend to occur. This decision based on 78000 

elements can be considered as the choice of the optimal mesh since the finer meshing 

improves the resolution of the flow characteristics, which is a critical factor for the proper 

prediction of the cavitation phenomena. 

 

(a) 

 

(b) 

 

(c) 

 

(d) 

Figure 3. Volume Fraction Phase-2 in Each Element Mesh: (a) 40,000, (b) 65,000, and (c) 78,000. 

(d) Simulation Results (Lee et al., 2019) 

Figure 3 is the comparison graph of the element mesh with the previous experiments Smith 

et al. , 2020 that they obtained an error rate with an average of 3. 28%. From this figure, it 

can be observed, the volume fraction of the vapor phase (a characteristic of cavitation), under 

the influence of varying mesh densities. As is clear from above, phase-2 volume fraction is a 

direct measure of cavitation intensity and location. The comparison with different mesh 

density also serves to check the validity of the present simulation as mesh density increases 

so that the phenomenon of cavitation is well predicted without requiring a huge amount of 

calculation. From this picture, one can observe that the 78000-element mesh has the least 

deviation from the final experimental values and thus, the mesh density used for the 

subsequent analysis was optimal. 

Below figure shows the comparison of the simulation results in the using 78000-element mesh 

with the experimental data. The relatively large disparity means that the numerical model 

captures the Pressure Distribution and Cavitation Regions within the Venturi tube accurately; 

with an average error rate of only 3. 28. 
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Figure 4. Comparison Graph of 78,000 Element Mesh with Experiment 

This validation is important since it ensures that the selected numerical model and the mesh 

are valid for analysis of the impact of the geometrical and pressure changes in the Venturi 

tube cavitation. 

Effects of Throat Length Changes on Venturi Tube Pressure 

This journal investigates the changes in cavitation phenomena with three different throat 

lengths: 25 mm, 30 mm, and 35 mm. The shorter the throat length, the higher and slower the 

pressure distribution within the venturi tube (Huang et al., 2021). This is due to the fluid 

encountering the throat walls, preventing changes in the inlet velocity. As the throat geometry 

increases, the pressure distribution changes accordingly.  

 

(a) 

 

(b) 

 

(c) 

Figure 5. Pressure Distribution Contours in the Venturi Tube: (a) Geometry-1, (b) Geometry-2, and 

(c) Geometry-3 at 600,000 Pa 
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In the 25 mm throat length, shown in Figure 5, pressure distribution predominantly occurs 

near the outlet and decreases near the converging section before gradually increasing again 

(Liu & Li, 2023). This geometry results in more random pressure fluid flow. In contrast, the 

30 mm and 35 mm geometries have more stable pressure distributions towards the outlet. 

The pressure distribution contours given below depict the pressure distribution of the Venturi 

tube at 600000 Pa for different throat length The pressure distribution of the 25 mm throat 

length is comparatively random The 30 mm and 35 mm throat length has more or less regular 

pressure distribution. This stability is important in applications whereby an accurate 

controlling of the pressure is of great importance. This is evident in the random pressure 

distribution associated with the shorter throat length, which may imply more turbulence and 

possible instability of cavitation behavior thereby making the longer throat lengths more 

effective in delivering the required controlled cavitation. 

 

Figure 6. Static Pressure Graph for Each Throat Length Variation 

The graph shown below describes the variation of static pressure in the Venturi tube with 

varying throat length. This means that 30 mm throat length offers the most stable pressure 

distribution especially in the region designed for divergence. This stability is important in 

order to avoid uncontrolled cavitation which leads to tube damage and reduction of efficiency. 

From the results, it can be safely concluded that there is an ideal throat length which will 

create a stable pressure distribution around this area and decrease the possibility of the 

occurrence of cavitation while at the same time will provide efficient flow conditions. 

The changes in throat length (L3) for geometry-1 (25 mm), geometry-2 (30 mm), and 

geometry-3 (35 mm) at 600,000 Pa pressure affect the pressure distribution in the venturi tube 

as shown in Figures 5 and 6. The most stable distribution occurs at the 30 mm throat length 

in the divergent section. The shorter throat length in geometry-1 results in slower fluid 

velocity increases and slower distribution due to the direct relationship with velocity. 

Conversely, in geometry-3, the longer throat length causes unstable pressure distribution from 

the throat wall towards the divergent section. 

Effects of Throat Length Changes on Cavitation Phenomena 

Figure 7 shows different cavitation phenomena at the throat for geometry-1 (25 mm), 

geometry-2 (30 mm), and geometry-3 (35 mm). The different throat lengths lead to varying 

turbulence points. In geometry-1, cavitation predominantly occurs on the upper divergent wall 

and is shorter than in the other geometries. This phenomenon is influenced by the throat 

length, with more pronounced effects occurring. 
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(a)                                             (b)                                               (c) 

Figure 7. Cavitation Phenomena in Each Geometry: (a) Geometry-1, (b) Geometry-2, and (c) 

Geometry-3 at 300,000 Pa 

In this figure the cavitation regions as a function of the throat length are indicated. Compared 

with the general characteristics of the throat section, it is seen that the cavitation is most severe 

near the upper divergent wall in the 25mm throat length profile, which proves that shorter 

throat lengths are more susceptible to cavitation, likely due to increased turbulence and 

pressure losses. This insight is very useful for applications where minimizing and managing 

cavitation is of high importance in an attempt to eliminate the effects that are usually 

detrimental to the device in question. The figure shows that short throat length will actually 

give high flow rates but the trade off is that it leads to more cavitation which is undesirable in 

long term applications. 

Effects of Pressure Changes on Cavitation Phenomena in the Venturi Tube 

Pressure changes in geometry-1 at pressures of 300,000, 600,000, and 900,000 Pa are 

examined. As shown in Figure 8, the cavitation area increases near the converging inlet wall. 

The cavitation area in the venturi tube is significantly influenced by the inlet pressure. Higher 

pressures result in larger cavitation areas when the fluid passes through the throat. At 600,000 

Pa, the cavitation area reaches a critical point, producing significant cavitation. 

 

(a)                                         (b)                                                (c) 

Figure 8. Cavitation Phenomena at 25 mm Throat Length: (a) 300,000 Pa, (b) 600,000 Pa, and (c) 

900,000 Pa 

The figure reveals how cavitation regions are developed with inlet pressure at an increasing 

range of 300000 Pa to 900000 Pa for 25 mm of throat length. Cavitation area is greatly 

increased as pressure is increased further helps in understanding the importance of pressure 

in cavitation formation. This information is useful for establishing systems that have to work 

at different pressures since this table shows that, maximum pressures which, enhance flow 

rates at the same time enhance the occurrence of cavitation which is a serious issue as it may 

cause damage or make the system to be inefficient. 

Perhaps one of the most interesting findings of this study is the impact of throat length to 

cavitation, especially in realising that shorter lengths such as the 25 mm configuration have a 

tendency to intensify turbulent flow conditions. This observation is consistent with prior work 

that highlighted the destabilizing influence of short throat lengths and demonstrates that this 
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turbulence results in highly localized, stochastic cavitation near the upper divergent wall 

(Simpson & Rande, 2019). The implications for industrial applications are significant: though 

reduced throat lengths can be preferred for specific flow conditions, they may cause 

dangerous throat cavitation, resulting in material erosion and system performance decrement 

This finding implies a new perspective on design approaches in any systems where cavitation 

control is critical, indicating that the contending issues of flow rate and cavitation require 

more differentiation (Sloteman et al., 2013). 

The study also poses threat to the conventional belief about uniformity of pressure distribution 

stability. The identification of the 30 mm throat length as offering the maximum pressure 

distribution stability particularly in the divergent part of the diffuser changes perspectives 

from simply avoiding cavitation to optimizing the flow regime to offer the best balance 

between stability and efficiency. This knowledge is even more pivotal in areas like hydraulic 

machinery for instance, since the structure of the pressure often has a massive influence on 

the kind of stability required in equipment (Zemanová & Rudolf, 2020).  

The study is useful for coming up with a better understanding of how the throat length can be 

fine-tuned for better performance while avoiding the risks of cavitation by suggesting that a 

moderate throat length provides adequate stability.Furthermore, an increased inlet pressure 

has been identified in the study at 900000 Pa to have a tremendous effect of causing a larger 

cavitation area. It is not simply a verification of an already-known theory which is workable, 

but an expansion that extensively points out at the curve of pressure and cavitation intensity. 

The found threshold pressure beyond which cavitation is uncontrollable, as obtained in this 

research, serves as significant guideline for the design and management of the fluid systems. 

This implies that there is need to be more careful in managing inlet pressure because there is 

tendency that change in cavitation can be more drastic once the operational limits are crossed 

(Zheng et al., 2022). This is more applicable to industries that use high pressure systems for 

example in fuel injection or in water purification where effects of uncontrolled cavitation may 

prove disastrous. 

The authors have done well in employing and applying Schnerr-Sauer cavitation model, 

Reynolds-Averaged Navier–Stokes (RANS) k- ε turbulence model and in ensuring 

methodological rigorous for this studyChoosing a 78000-element mesh also adds to the 

credibility of the results so that none of the complex interactions within the Venturi tube are 

missed in the simulation. On the one hand, the fact that steady-state conditions were chosen 

for simulation adds value, but on the other hand, it is a limitation (Román-Ancheyta et al., 

2021). Consequently, cavitation is most explicitly a process in time and it might be even more 

revealing to analyze the process with time dependent simulations. This would most probably 

provide more information on the interaction between cavitation bubbles and the material and 

design of the components involved, on how the bubbles develop and collapses thus giving the 

deeper understanding to control cavitation in any practical application (Sarraf et al., 2022; 

Kadivar et al., 2024). 

One of the special features of this work also lies in the fact that it can make a significant 

contribution to the development of the further theory of fluid dynamics and new approaches 

to the study of cavitation processes (Omelyanyuk et al., 2022). In addition to replicating the 

results of prior research, by a applying the gathered information in a new setting, the study 

contributes to expanding the state of knowledge. The findings concerning the design 

implications of Venturi tubes are especially worth highlighting since the work offers practical 

recommendations regarding the correlation between geometry and operation conditions to 

minimize the threats of cavitation. It is a significant contribution to the academic body of 

knowledge as this work presents theoretical developments as well as strategies that can be 

implemented in engineering practice. 
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Conclusion  

Today With the importance of internet for everybody whether in private life or in practical 

live, we can imagine the world with out of internet specially with the smart application that 

presented to us, all the objectives around our environment can be connected to internet with 

a large network containing different sensors with standard protocol for IoT, and it provides 

the chance for people to control things over distance Without the need to be in a specific place 

to deal with a specific device, hence the IoT system that is  used in this work   is successfully 

using raspberry pi as an IoT device and HTTP post request for transferring the captured image 

file and server for receiving and store image. The future work will be about processing the 

image that stored in the server using training system and robost algorithm for processing using 

also hardware platform 
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