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Experimental Investigation for Effects of Vortex Generator Height

on Film Cooling Property
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(Institute of Turbomachinery, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A test rig is constructed to investigate the effects of vortex generator height on film
cooling property. The thermocouples and the technology of Particle Image Velocimetry (PIV) are
used to measure the wall temperature and visualize the flow distribution. The experiment is
carried out in a singlejet structure with an inclination angle of 20 degrees. The scale of
turbulence and the blowing ratio are set to be 0.4% and 1.5 respectively. The film cooling
effectiveness and the flow structure in the vortex generators of five different heights are
measured. It indicates that the film cooling performance can be significantly improved by the
vortex generator, and the performance of the vortex generator is obviously affected by the height.
With the increasing height of the vortex generator, the performance of the vortex generator is
first enhanced and then deteriorated. At the optimal height, the average film cooling effectiveness
of the plate equipped with vortex generator is increased by 81% compared with the case without
vortex generator. Analyzing the PIV flow, the enhancement of film cooling is found owing to the
formation of anti-kidney pair of vortices. However, in the shortest height model the anti-kidney
vortices generated is too weak to effectively transport the jet toward the wall, while in the highest

height model the vortex generator penetrates into the hot gas entrained into the strong anti-kidney
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vortices to decline the cooling effectiveness.

Keywords: vortex generator height; film cooling; experimental study
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