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Numerical study of the effect of internal coolant
crosslow on film cooling eff ectiveness

BA Il Jiang-tao ;-ZHU Hui-ren, L 1J-Currliang
(School of Power and Energy-, Northwestern Polytechnical University , Xi’ an 710072, China)

Abstract” This paper investigated numericaly the efect-of a coolant crosslow on film cooling
ef ectiveness. Computations were performed to investigate the three-dimensonal film cooling flow
and cooling ef ectiveness with twa crosslow ratios (Cr=0.39, 0.78) and two blowing ratios (Br =
1, 2) and two length to diameter ratios (I/ d=4, 8). The resultsof the present investigation show
that there isaprofoundefect of how the coolant is supplied to the hole on the filnmrcooling perform-
ance in the_near holeregion, for example, crosflow ratio has great infl uence on the film-cooling &-
fectiveness of -surface , a bigger length to diameter ratio brings about regular flow within film holes,
and a bigger blowing ratio leads to poorer adheson of jet stream and lower fil mrcooling efective-
ness. Therefore, crosflow at the hole entry Sde has to be taken into account when modding film-
cooling schemes of turbine blades.

Key words: crosslow ; film cooling; effectiveness
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