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Film cooling performance of fan-shaped film hole on blade
pressure side in linear transonic cascade

LI Jie', LUO Jianxia!', ZHU Huiren?
(1. Research and Design Center, Commercial Aircraft Engine Company Limited,
Aero Engine Corporation of China, Shanghai 201108, China;
2. School of Power and Energy,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Film cooling performance of blade pressure side was tested in a linear transon-
ic cascade. The film cooling effectiveness of the fan-shaped film hole on blade pressure side
was measured at different mainstream inlet Reynolds numbers of 1. 7X10°, 3. 7X10°, 5.7 X
10°, different mainstream exit Mach numbers of 0. 81, 0. 91, 1.01 and different blowing ra-
tios of 0.5—3.0. Results showed that the mainstream exit Mach number had no distinct
effect on the film cooling effectiveness at downstream film hole; however, the mainstream
inlet Reynolds number had a significant effect on the film cooling effectiveness. The blowing
ratio corresponding to distinguish the film’s lifting off increased with the added mainstream
inlet Reynolds number, the film began to lift off at blowing ratio of 1. 0 at mainstream inlet
Reynolds number of 1. 7X10° while these corresponding to mainstream inlet Reynolds num-

ber of 3.7X10° and 5. 7X10° were blowing ratios of 2. 0 and 2.5. At small blowing ratios,
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SRR AN IKOIER R T B G T R ) T AL R SO B LT L w3 ) A 4, 2020, 35(8) £ 1569-
1577. L1 Jie, LUOQ Jianxia, ZHU Huiren. Film cooling performance of fan-shaped film hole on blade pressure side in linear

transonic cascade[ J]. Journal of Aerospace Power,2020,35(8):1569-15
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the case with higher mainstream inlet Reynolds number had a lager film cooling effectiveness

at the region adjacent to the hole and a lower film cooling effectiveness at downstream area;

however, at high blowing ratios, higher mainstream inlet Reynolds number resulted in lower

film cooling effectiveness.

Key words:

film cooling effectiveness
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Table 1 Dimensions of fan-shaped film hole
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Table 2 Range of test parameters (hole No. 8)

Re/10° Ma M
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1.01 0.5,1.0,1.5,2.0,2.5,3.0
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