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Influence of aerodynamic parameters on film cooling
effectiveness on the vane leading edge

LT Guang chao, ZHU Hurren, LIAO Narbing, XU Du'chun

(School of Power and Energy,
Northwestern Polytechnical-U niversity,~Xi an 710072, China)

Abstract: Film cooling effectiveness on-the leading-edge with’one row of holes is studied
experimentally. The model was a-blunt body-with ahalf cylinder leading edge and two flat
plates. Onerow of holes\was located at the place 2 hole pitches from the stagnation line.
Foreign gas injection was used to-obtain a’density of approximately 1.5. High turbulence in-
tensity was produced by a passive-grid. Momentum ratios varied from 0.5 to 4. T he result
indicates that film/cooling effectiveness decreases with increasing momentum ratio. Spanw ise
averaged film cooling effectiveness is reduced by high mainstream turbulence intensity with
momentum ratio of 0. 5 and the mainstream turbulence effect is diminished with increased
momentum ratio. Film cooling effectiveness along the film cooling hole is significantly re-
duced by high mainstream turbulence level. Spanwise averaged film cooling effectiveness de-
creases in the case of low momentum flux ratio and spanwise averaged film cooling effective-

ness increase in the case of high momentum flux ratio because of foreign gas injection.

Key words: aerospace propulsion system; turbine blade; film cooling;

film cooling effectiveness; experiment
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Fig. 6 Effect of density ratio on cooling effectiveness along film cooling hole
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