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Abstract – A valve acts as a control device in a larger 

system; it can be modelled to regulate the flow of 

material and energy within a process. There are several 

different kinds of valves (butterfly ball, globe, etc.) 

selection of which depends on the application and 

chemical process in consideration. The sizing of valves 

depends on the fluids processing unit (heat exchanger, 

pump etc.) which is in series with the valve. Valves need 

to be modelled to perform effectively with respect to the 

process requirements. Efficient modelling of the valves 

can optimize the performance and stability of a process 

as well as reduce development time and cost for valve 

manufacturers. Valves are commonly used in industrial 

applications to control the internal flow of both 

compressible and incompressible fluids. Pressure loss, 

flow coefficient, loss coefficient, torque coefficient etc. 

performance coefficient including in valve. Valve 

generally use both way in circuit for maintained flow .it 

give in the form of laminar helps to reduced pressure 

loss. 
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I -INTRODUCTION 

 

A valve is a fluid control device used in a number of 

industries where it is installed in a pipeline. Valves are 

included in pipelines for the purpose of regulating the 

flow of fluid in the pipeline. When a ball valve is used in  

 

a pipeline it is typically used for the purpose of on/off 

fluid flow control, when in the closed position the ball 

valve isolates the downstream sections of the pipeline. 
Valves are broadly split into a number of groups based 

on their design, these groups are: Ball, Butterfly, Check, 

Diaphragm, Gate, Globe, Needle, Pinch, Plug and 

Pressure-Relief Valves. Each of these valve types have 

inherent advantages and disadvantages because of the 

features associated with that type of valve. When 

specifying valves for a pipeline the valve type whose 

features best suit the application should be chosen. 

Despite the various types of valves available this thesis 

is concerned only with ball valves, and more specifically 

the sub-group of floating ball valves and within that sub-

group the soft-seated ball valves constituents. Soft-

seated ball valves are a form of ball valve where the seat 

component is manufactured from a non-metallic 

material, this material is typically a form of polymer 

such as PTFE. 

II - METHOLOGY 

1. Doing the CFD analysis of the ball valve 

2. Modelling the components using SOLID      

WORKS2015. 

3. Meshing the components 

4. Analyzing each components as follows -

(ANSYS14.5) 
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 Mesh independence study is an important process in 

CFD to determine whether the model result is 

independent on mesh density. When applying high dense 

into the model, the result will converge and remain 

consistent. That way the simulation will not waste any 

computational time to simulate higher mesh density to 

obtain the same result. 

 

                     Fig. Meshing of Fluid Domain 

No. of node – 69236 

No. of element- 353436 

Element quality- 0.86161 

Orthogonal quality- 0.86223 

 

III -DESIGN 

The present study deals with the design of a One Piece 

ball valve. The designing of valve depends upon the 

pressure and temperature ratings and also other factors. 

The critical components are analyzed using the finite 

element analysis. Thus obtained engineering analyses are 

compared with the theoretical calculations. The Fluid 

(water) acting inside the valve will be calculated and 

analyzed using the ANSYS software 

Detail Ball Valve Description: 

1) Material: Brass, Stainless Steel   

2) Brand: HPF 

3) Exterior Finish: Brass, Steel  

4) Inlet Connection Size: 1 Inches  

5) Inlet Connection Type: Flange 

6) Outlet Connection Type: Flange 

7) Model Number:  15 mm 

 

            Fig. Designing of Ball Valve in Solid Works 

IV-CONCLUSION 

              

Positions  

 

Velocity 

(m/Sec) 

 

Pressure (kpa) 

 

0° 

 

0 

 

0 

 

45° 

 

1.478 

 

1.86 

 

60° 

 

 

4.989 

 

3.48 

 

90° 

 

 

7.126 

 

5.00 

 

As you can see from the above charts and table 

mentioned that the valve gives best velocity flow at low 

pressure at 45°.so, by doing an analysis on the standard 

dimensioned ball valve we conclude that the ball valve 

gives its best performance at 90°.  

As you can see from the table that,  

1) At 90° the fluid or gas exerts more pressure on 

the valve and the velocity is high which is 

effective and causes no harm to the body.  

2) At 60° the pressure is Medium compared to 

90°, which is not good for the performance of 

the valve, and also velocity obtained is very 

low.  

3) At 45° the pressure is Low compared to 90°, 

which is rendering to fail the ball valve and its   
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performance of the valve, and also velocity 

obtained is very low.  

So as per analysis results we conclude that the ball valve 

performs well at 90° because the pressure acting on the 

valve is high and the velocity of fluid passing is high 

compared to other position & Flow rate At 90° of ball 

Valve is safe for Future Installation 

Material  Softn

ess  

Corr

osion  

Pressure 

Resistan

ce  

Temperat

ure 

Resistance  

Stainless 

Steel 

Hard  High  High  High  

Brass  Softer Low  Low  Low  

 

Further We Conclude That the Material which we used 

for Designing with CFD where Brass & Stainless Steel 

.We Estimated that Brass material Get’s Failed  While 

Stainless Steel is safe with Its Properties and at Angle of  

90° It Gives Requried Flow. 
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