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9 

 

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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Q: vectors of unknown variables F: vectors of flux S: the viscous terms H: the source terms of condensation, 
evaporation and turbulence  S , S : the source terms of SST 

Wet Steam Flow Terms (  

 

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

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 
Scheme 

3. Wet Steam Flow: Mathematical Models for None-
equilibrium Condensation  
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Velocity contours at 83% height 
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1.

 
2. 2%
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20 

Computational grids on the 
stator an rotor blades of the last 
stage 
232x91x97=2,047,864 ( 2million) 
 

Development view of  the stator 
and rotor blade grids on the 50% 
height plane 
Two nozzle flow paths and three 
rotor blade paths (8million grads) 

 

Sliding mesh surface 
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(a) 1st mode 272Hz (  256Hz) 

(c) 3rd mode 529Hz (  560 580Hz) (d) 4th mode (550Hz) 

(b) 2nd mode 458Hz (  450Hz ) 

 
 

 
1.

 
2. FrontISTR

 
3. FrontISTR
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