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Abstract:In order to study the cooling characteristics of film-effusion combination cooling structure,

three kinds of test pieces are designed. Their cooling effectiveness is investigated by experimental meth-

od with infrared cameras. The experimental result shows that: (1)the cooling film from the film slot

improves cooling effect in the beginning region of the effusion cooling, which largely increases the inte-

grated film-effusion cooling effectiveness, (2)the cooling effectiveness is gradually decreased with the in-

crease of the effusion hole space, (3)the effusion hole angle has a large effect on the cooling effective-

ness, and the cooling effectiveness is the highest when the effusion hole angle is 45°. But, at a higher

blowing ratio, the cooling effectiveness reaches the highest in the mid and tail of the effusion cooling re-

gion with the effusion hole angle of 0°.
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Schematic of film cooling experimental system
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Tab.1 Geometrical dimersion of test piece

LS P/d S/d B/ /() d/mm
All 5 6 0 30 0.7
A21 5 8 0 30 0.7
A22 5 8 45 30 0.7
A23 5 8 90 30 0.7
A31 5 10 0 30 0.7
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Fig. 3 Temperature map of film-effusion cooling wall at different blowing ratios
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Fig. 4 Effects of blowing ratio on the cooling effectiveness of film-effusion
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Fig. 5 Effects of hole to hole spacing on colling effectiveness
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