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3-1 CFD

3 CFD

(1.5B)

Inlet: static pressure
1[MPa(A)] 20[MPA(A)]

Outlet: static pressure
(3 conditions)

Wall: thermal insulation

Enlarged view Valve plug

Seat ring

Valve plug

Seat ring

piping

Flow direction
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3 CFD

Software Advance/FrontFlow/Red Ver5.4
Turbulent model Large Eddy Simulation (LES)

Fluid

Number of cells Travel 100 % 6,723,867
Travel 90 % 7,899,316

Advection term
discrete scheme

Momentum 2nd order upwind
Energy 1st order upwind

Low of the wall Spalding’s low
Simulation time step t [s] 2 × 10 1 × 10

Number of parallels 288

Cavitation number [kPa (abs)] [kPa (abs)] Travel [%]
1.13 1100 128.7 100

=: 
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3-2 CFD

3 CFD

CFD
(CFD) 1.07

: 2%

Experimental results S.Yuzawa (2003) 

(0.05)

S.Yuzawa (2003) 

CFD
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4-1

4

Index1   1 , 0
Index2   1 , 0  
Index3   1 , 0
Index4   1 , 0 , 0

 : void fraction

: period of the cavitation

Onur Usta, Batuhan Aktas et al.(2017)

Erosion result and erosion indexes1~4
Onur Usta, Batuhan Aktas et al.(2017)

Erosion result and erosion indexes
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4-2

4

Cavitation number
[MPa (abs)] [MPa (abs)]

Travel
[%]

Case 1 1.058 20 1 90Case 2 1.041 20 0.8

(4-3 )

CFD

CFD
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4

S.Yuzawa (2003) 

Index number Index 1 Index 2

CFD 
analysis

Index number Index 3 Index 4

CFD 
analysis

Case.1
[MPa (abs)] [MPa (abs)] Travel [%]

Case 1 20 1 90

( )

Index3
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4

Index number Index 1 Index 2

CFD 
analysis

Index number Index 3 Index 4

CFD 
analysis

S.Yuzawa (2003) 

( )

[MPa (abs)] [MPa (abs)] Travel [%]

Case 2 20 0.8 90Case.2
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4-3

Evaluation surface

Evaluation surface Taper [mm]

Displacement x[mm] 155±2.5

Image

Experimental
Results

Erosion
Indexes

(4-2. )

+

CFD

4
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case1 case2
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