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Numerical Simulation of the Impact of Ratio of Hole Space on
Gas-Film Cooling Effectiveness

XU Weijiang, ZHU Huiren

(School of Power and Energy, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; Cooling effectiveness and discharge coefficients of cylindrical gas-film cooling holes
were numerically investigated to determine the effects of momentum ratio, density ratio, and tur-
bulence on flow in the holes. The results show that with the increase of momentum ratio, the
second flow deviates from the blade at the outlet of the gas-film hole and the velocity in a high ve-
locity zone decreases. Moreover, the cooling effectiveness decreases with the increase of dimen-
sionless length at fixed turbulence and density ratio. In addition, the effect of turbulence on the
cooling effectiveness is slight at the low density ratio. The different turbulence causes significant
change of the cooling effectiveness and the cooling effectiveness decreases with the decrease of
density ratio when density ratio to 1. 5. There is an obvious difference between the numerical val-
ue and experimental value of the cooling effectiveness at the outlet of the gas-film hole.
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