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Experimental investigation of film cooling effectiveness on
leading edge with various geam etries
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Abstract

X1ian 710072 China)

Filn cooling effectiveness on lead ing edge w ith one row of holes were m easured The modelwas blunt body

with a half eylinder leading edge and tvo flat plates One row of holeswas located at 2 hole dian eters fram the stagnation Ine

Foreign gas injection was used to obtain a density ratio of approximately 1.5 H igh wrbulence ntensity was produced by a pas-

sive grid The ratio of hole pitch o hole diameter 52 3 4

respectively Radial angle is 0°, 45° 657

respectively  The

effect of hole pitch and radial angles on filn cooling effectiveness was studied The results ndicate that filn cooling effective-

ness decreased w ith mcreasing hole pitch on both leading edge and flat plate Radial angle has sophisticated mfluence on the

film cooling effectiveness Filn cooling effectiveness decreases w ith increasing radial angle in the case of low manenum flux

ratio (/= 0.5) and filn coolng effectiveness variesweakly n the case of otherman entum fluix ratios on the half eylinder lead-

ng edge Film cooling effectiveness decreases w ith mcreasing radial angle on the flat plate in the case of all the man entum

flux ratios
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Interchangeable section
with film holes

Fig.1 Sketch of leading edge with

interchangeable section
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Fig.2 Definition of hole geometry
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Table 1 G ean etry param eters of testmodel

P/ 2 3 4
Radial angle 0° 45° 65°
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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 Effect of hole pitch on film cooling effectiveness
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Fig 6 Effect of radial angle on filn cooling effectiveness
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