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Experimental investigation of leading edge fim cooling heat transfer
with a row of film cooling holes
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Abstract  H eat transfer coefficient on lead ng edge w ith one row of holes was a studied experimentally Themodelwas
a blunt body w ith a half cylinder leading edge and tvo flat plates One row of holes was located at 2 hole dianeter avay from
the stagnation lne Foreign gas injection was used to obtain a density of approximately 1. 3 H igh tuibulence mtensity was pro-
duced by a passive gril M anentun ratios were varied fran 0.5 to 4 for both air and CO, mjections The results ndicate that
heat transfer coefficients ncrease w ith mcreasmg mamentm flix ratio H igh turbulence has pronounced nflience on the heat
transfer w ithout secondary injection but this effect is very weak w ith secondary injection Varius density ratios have little in-
flience on heat transfer In the case of high mrbulence heat transfer coefficients decreases along the flow direction and i the
case of Jow twibulence and peak enhanced factor occurs at thex /d= 4.5
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Interchangeable section
with film holes

Fig.1 Sketch of leading edge w ith

interchangeable section

Fig. 2 Definition of hole geometry
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Thermocouple locations

Fig. 3 Distribution of thermocouples
on the surface
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Fig. 4 Sketch of tunnel system
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Fig. 5 Canparison of present data and literature
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Fig.9 Effect of hole pitch on heat transfer
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Fig. 10 Effect of radial angle on heat transfer
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