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Experimental research on film cooling characteristics of cylindrical hole
and expanding hole on the leading edge

ZHU Hurren, ZHANG Xia,  LIU Currliang

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

Abstract: Film cooling characteristics of expanding hole and cylindrical hole on the lead
ing edge were measured using a transient liquid crystal measurement technique considering
the influence of curvature. Loeal distribution characteristics and quantitative relationships of
different holes film cooling effectiveness were analyzed under different average blowing rati-
os. The results show that: (1) As compared with the cylindrical hole, the expanding hole jet
has a larger coverage, the offset angle of the main coverage area is smaller. (2) In different
test regions, the average cooling effectiveness of cylindrical hole rises firstly and then decrea
ses with increasing average blowing ratio. In the region between the first and second row of
holes, the average cooling effectiveness of expanding hole monotonously increases with aver
age blowing ratio. In the downstream region after the secondrow holes, the average cooling
effectiveness of expanding hole is basically the same under all average blowing ratios.
(3) Within the experimental range, the laterally averaged effectiveness of expanding hole is

much larger than that of cylindrical hole.
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Fig. 4 Contours of film coling effectiveness distribution of cylindrical hole
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