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Evaluation of Cooled Turbine Aerodynamic Performance by High-Speed Rotating Turbine Test
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Aiming to apply the high-pressure turbine whose blade surfaces need to be cooled ( hereinafter called the cooled turbine )
to commercial aircraft engines in the future, we are conducting a joint research program with JAXA to demonstrate the world’s
highest level of cooled turbine aerodynamic performance. The flow-field in the cooled turbine, in which the turbine blade
cooling air and the purge air before and after the disk mix in the mainstream section, is complex in comparison to the un-cooled
turbine. The performance testing and measurement, as well as aerodynamic design are more difficult than those of other engine
components. We conducted a high-speed rotating turbine test to confirm the soundness of performance measurement and

evaluation for the final demonstration test of the program.
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Fig. 1 Turbofan engine
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Fig.2 Schematic diagram of film cooling of cooled turbine blades
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Fig.3 Overview of the facility main section
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Fig. 4 Turbine test hardware mounted in test facility
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Fig.5 Secondary air supply path in turbine cross section
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Fig. 6 Traverse measurement contour at the rotor exit
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Fig. 7 Radial distribution at the rotor exit
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