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(a) Gas turbine stator (b) Turbine trailing edge 
Fig.1 Schematic of a gas turbine blade. 

 

 
2

スーパーコンピューティングニュース� Vol.�21,�Special�Issue�1,��2019-  70  -



 
 

 

 
Fig.2 Schematics of a film cooling at airfoil trailing edge. 
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Fig. 3 Large scale vorticities generated at a lip visualized by gray contour of pressure 
fluctuation (p’=-6.6) and small scale vorticities by green contour of 
deformation tensor (Q=-2.34x107) for smooth cutback surface (color contour is 
dimensionless temperature). 

 
3

 
 
 
 

x

y
z

1.00.2 0.4 0.6 0.80.0θL

スーパーコンピューティングニュース� Vol.�21,�Special�Issue�1,��2019-  71  -



OpenFOAM-2.3.0
Navier-Stokes

Large Eddy Simulation(LES)  
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Fig.4 Computational domain. 
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f0 =496.32Hz [Hz] Sr/Sr0=1.0, 1.5 2
f Sr =2fH/( Uh + Uc)

Sr0 =0.250

 

5 10% Sr/Sr0=1.0 1.5
θL =T-Tc)/(Th-Tc) θL 0.3

Sr/Sr0=1.0 θL=0.2
0.3 0.5H 0.6H

θL 0.3
Sr/Sr0=1.5 θL=0.2
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Fig.5 Time-averaged dimensionless temperature profile. 
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(a) Steady cooling flow 
 

(b) Pulsating cooling flow(A/Uc=10%, Sr/Sr0=1.5) 
Fig.6 Instantaneous dimensionless temperature profiles (upper figure) and vorticity profile (lower figure) 

for steady and pulsating flow. 

8

θL
0 1.0

Lip

0 2 4 6 8 10x/H

-5000 5000

Lip

ωz

9

Lip

0 1.0

0 2 4 6 8 10x/H

Lip

-5000 5000

θL

ωz

スーパーコンピューティングニュース� Vol.�21,�Special�Issue�1,��2019-  74  -



 
 

(1) Sr/Sr0=1.0

 
(2) Sr/Sr0=1.5
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