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Numerical investigation on film cooling effectiveness of stator
blade with or without-heat trander
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Abstract : \The film cooling &f ectiveness on the blade surface under different coolant en-
trance pressures\was numerically investigated using the shear-stress transport (SST) two-
equation turbulent model , so asto understand the influences of fil m-cooling holes on cooling
effectiveness. Three-dimensional turbulent flow in the turbine cascade and the cooling effec
tiveness on the blade surface with cylindrical film cooling hole were smulated in two cases:
with/ without heat trander in the blade. The results show that the cooling effectiveness in-

creases with the increment of the coolant entrance total pressure, and the cooling effective-

ness with heat tranger in the blade is better than that without heat transer in the blade, es

pecialy in the leading edge region.
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Fig.3 Arrangement of film cooling holes
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Fig.4 Distribution of local flow field at the center of film cooling holes on the different blade surface
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Fig.5 Distribution of averaged film effectiveness of blade surface without heat transer in the blade inner
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Fig.6 Distribution of averaged film effectiveness of blade surface
with heat tranger in the blade inner
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Fig.7 Distribution of minus averaged film effectiveness of blade surface with or without

heat tranger in the blade inner
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