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A Study of Film Cooling of a Cylindrical Leading Edge
with Shaped Injection Holes
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ABSTRACT

Dispersion of coolant jets in a film cooling flow field is the result of a highly complex interaction
between the film cooling jets and the mainstream. In order to investigate the effect of blowing ratios on the
film cooling of a turhine blade, cylindrical body model is used. Mainstream Reynolds number based on the
cylinder diameter is 7.1x10°. The effects of coolant flow rates are studied for blowing ratios of 07, 1.0, 1.3
and 1.7, respectively. The temperature distribution of the cylindrical model surface is visualized with infrared
thermography (IRT). Results show that the film cooling performance could be significantly improved by the
shaped injection holes. For higher blowing ratio, the spanwise-diffused injection holes are better due to the
lower momentum flux away from the wall plane at the hole exit.
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Fig. 2 Film cooling effectiveness distributions at the leading edge surface
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Fig. 3 Spanwise—averaged film cooling effectiveness for different blowing ratios
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