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Influence of Compound Angle of 35-7-10 Fan-shaped Hole on Film
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ABSTRACT

“

SH| 91 E), Compound Angle(E3-83]2F5)

In this study, the effect of the compound angle on the film cooling effectiveness of a fan-shaped hole was experimentally

investigated. The injection angle, the forward expansion angle, and the lateral expansion angle of the fan-shaped hole were 35,

7, and 10 degrees, respectively. The film cooling effectiveness was measured using the pressure sensitive paint (PSP) technique

and the tested compound angles were 0, 30, 45, and 60 degrees. The velocity and the turbulence intensity of the mainstream

were 20 m/s and 1 %, respectively. For the flow conditions, six blowing ratios (0.5-3.0) and three density ratio (1.0-2.0) were

considered. Results showed that the film cooling effectiveness was increased as the blowing ratio increased, and the film cooling

effectiveness increased as the density ratio increased. As the compound angle increased, the overall averaged film cooling

effectiveness tended to be decreased.
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Fig. 1 Calibration fitting curve of the PSP.
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Table 1 Test matrix

0 M DR

05, 1.0, 1.5

07, 30% 4% 60 2.0, 25, 30

10, 1.5, 2.0

Fig. 2 Schematic of test section
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Fig. 3 Geometry of fan-shaped film cooling hole

Fig. 4 Distribution of Film cooling effectiveness (DR=1.5, 6,.=0°)
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) ) ) ! ) Fig. 8 Distribution of Film cooling effectiveness (M=3.0, §,=0°)
Fig. 5 Spanwise averaged fim cooling effectiveness (DR=1.5, #,=0°)
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Fig. 6 Area averaged film cooling effectiveness (6,=0°)
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Fig. 7 Distribution of Film cooling effectiveness (M=1.0, 6.=0 °)
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Fig. 10 Lateral distribution of film cooling effectiveness (M=1.0,
DR=1.0, and X/D=12)

Fig. 11 Lateral distribution of film cooling effectiveness (M=3.0,
DR=1.0, and X/D=12)
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Fig. 12 Area averaged film cooling effectiveness (DR=1.5)
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