o=2 DOI: https://doi.org/10.5293/kfma.2025.28.3.097
© Original Paper ISSN' (Print): 2287-9706

Measurement of Film Cooling Effectiveness of Fan Shaped Film
Cooling Holes Manufactured by Metal Additive Manufacturing
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ABSTRACT

The film cooling effectiveness of fan-shaped film cooling holes fabricated using metal additive manufacturing was
experimentally investigated. Four different hole geometries were analyzed, with their film cooling effectiveness measured using
the pressure-sensitive paint technique. The influence of manufacturing materials was assessed by comparing the film cooling
effectiveness of metal film cooling holes to that of plastic film cooling holes fabricated via stereolithography. Additionally, the
film cooling effectiveness of metal film cooling holes with varying stacking angles was compared to examine the impact of
process parameters in metal additive manufacturing. In this study, carbon dioxide was used to simulate a density ratio of 1.5,
and the blowing ratios were set at 1.0 and 2.0. The results showed that larger hole exit areas and smaller injection angles
enhanced film cooling effectiveness. However, metal film cooling holes with high surface roughness exhibited lower film
cooling effectiveness compared to plastic film cooling holes. Furthermore, the study confirmed that film cooling effectiveness

varied with the stacking angle, highlighting the importance of optimizing the build angle for each hole geometry.
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(d) DEH-W

Fig. 6 Distribution of film cooling effectiveness for different
holes manufactured by metal additive manufacturing(AM) at
M = 1.0(left) and M = 2.0(right)
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