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Experimental Study on the Effect of Purge Flow on Film Cooling
Performance of an Annular Cascade Endwall

ZHU Peiyuan'?, TAO Zhi'. YAO Yunjia'» SONG Liming . LI Jun'
(1. Institute of Turbomachinery, Xi’an Jiaotong University, Xi’an 710049, China; 2. CNNC Key Laboratory on
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Abstract: To study the effects of purge flow on endwall film cooling performance, an endwall
film cooling test rig was built for an annular cascade with upstream purge flow. The effects of
slot profile (normal or convergent) on endwall film cooling performance were studied using
infrared temperature measurement technology for different ejection orientations and mass flow
ratios. Results indicate that increasing the mass flow ratio of purge flow can improve the film
cooling effect on the endwall of annular cascade. Compared with normal slot, convergent slot can
enhance the film cooling performance and enlarge the coolant coverage on the endwall in different
injection orientations because convergent slot can increase the momentum of purge flow. When
the ejection orientation increases from 45° to 90°, the secondary vortexes near the vane leading
edge are strengthened, resulting in the reduction of the film cooling effectiveness. Besides, the
enhancement in endwall film cooling effect of convergent slot is more significant when the ejection
orientation is 90°.
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