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Heat/Mass Transfer and Flow Characteristics
Within a Film Cooling Hole of Square Cross Sections (I)

- Effects of Blowing Ratio and Reynolds Number -

Seung Goo Kang, Dong Ho Rhee and Hyung Hee Cho
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Abstract

An experimental study has been conducted fo investigate the heat/mass transfer characteristics within
a film cooling hole of square cross-section for various blowing ratios and Reynolds numbers. The
experiments have been performed using a naphthalene sublimation method and the flow field has been
analyzed by numerical caleulation using a commercial code. A duct flow enters into a film cooling
hole in a cross-direction. For the film cooling hole with square cross-section. it is observed that the
reattachment of separated flow and the vortices within the hole enhance considerably the heat/masy
transfer around the hole entrance region. The heat/mass transfer on the leading edge side of hole exu
region increases as the blowing ratios decrease because the main flow induces a- secondary voriex,
Heat/mass  transfer patterns within the square {itm cooling hole are changed little with the various
Reynolds numbers.
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Table 1 Experumental conditions
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Fig. 1 Schematic view of wind tunnel and test
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Fig. 2 Schematic view of injection bole and duct
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Fig. 5 Veolocity vector plots in square fibm cooling
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{a) M=0.39

{¢) A=0.78
7 Contour plots of Sh for various bhiowing
ratiox al Repn=25,000
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{(a) High blowing ratio  (b) Low blowing ratio

Fig. 9 Affected area of the inside circular hole
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Fig. 10 Affected area of the inside square hole

surface by mainflow

Fig. 11 Streamwise distribution of Sh in square

film cooling hole with various blowing
ratios al Repy=235,000
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