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12 

Flow Modeling and CFD Scheme 

1. Turbulence Model: The Shear Stress Transport 
(SST) Turbulence Model8) 

2. CDF Scheme: High-order High-resolution Finite-
difference Method Based on the Fourth-order 
Compact MUSCL TVD Scheme, Roe’s 
Approximate Riemann Solver, and the LU-SGS 
Scheme9) . 

3. Wet Steam Flow: Mathematical Models for None-
equilibrium Condensation  
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1. Three Dimensional Unsteady Compressible Navier-Stokes equations 
2. The fundamental equations :conservation laws of total density, 

momentum, total energy, water vapor density, liquid water density, and 
the number density of water droplets. 
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Wet Steam Flow Terms (  
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Teikyo University 16 
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Velocity contours at 83% height 

 

 

13 

 

03_口
頭
発
表
.indd   44

03_口
頭
発
表
.indd   44

2013/10/02   9:14:40
2013/10/02   9:14:40



45

 
 

Teikyo University 17 

 

0.50 

0.60 

0.70 

0.80 

0.90 

1.00 

1.10 

1.20 

0 45 90 135 180 225 270 315 360

R
el

at
ev

e 
P

re
ss

ur
e

Circumferential Position (Degrees)

inlet total measured

outlet inner wall static measured

outlet outer wall static measured

 0  

 180  

 270

Static pressures of the bottom 
(condenser) side are low. 

Maximum inlet total pressure at 90 , 
Unsymmetrical distribution. 

 90  

 

Ptin 

 Psout-tip 

 

 
20 

 
 

Teikyo University 19 

 

Teikyo University 18 

                      4               96             208              264  

Mach number 

Static pressure 

Wetness 

03_口
頭
発
表
.indd   45

03_口
頭
発
表
.indd   45

2013/10/02   9:14:42
2013/10/02   9:14:42



46

 

 

24 

 

23 

 
 

 

22 

 

 

21  

03_口
頭
発
表
.indd   46

03_口
頭
発
表
.indd   46

2013/10/02   9:14:45
2013/10/02   9:14:45



47

ES  

1. 2

 
2. ES ES

ES

 
 
 

26 

 

1. 2

 
2. FrontISTR

 
3. FrontISTR
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