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Experimental study of film-cooling characteristics of DJFC

holes located upstream of a vane
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Abstract; To further explore the potential of film-cooling on the upstream endwall, the film-cooling
characteristics of DJFC ( double-jet film-cooling) holes on the endwall upstream of a vane cascade was
studied by experiments and corresponding results were compared with double-row streamwise cylindrical
holes located in the same position. Effects of blowing ratio and density ratio were discussed. PSP ( pressure
sensitive paint) was applied to measure film-cooling effectiveness on the endwall. Results show, though
increased blowing ratio induces film lift-off, film coverage on the mid- and rear-portion of the endwall im-
proves. Increased density ratio suppresses lift-off, enhances lateral coverage and increases lateral-average
of effectiveness. Compared to SC ( streamuise cylindrical ) holes, anti-kidney vortices form at the exit of
DJFC holes and thus decreases lift-off. However, DJFC holes are more sensitive to vortices generated in

the cascade passage. At high blowing ratios, film effectiveness of DJFC holes are more advantageous over
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Tab.1 Parameters of the film-cooling holes
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Fig. 5 Film-cooling effectiveness distribution of SC
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