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Comparative Analysis for Flow and Heat Transfer Behavior of Blade

Leading Edge among Four Cooling Structures

FAN Xiaojun', DU Changhe', LI Liang®’, ZOU Jiasheng'
(1. School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. Shaanxi Engineering Laboratory of Turbomachinery and Power Equipment, Xi’an 710049, China)

Abstract: Four cooling structures, i. e., impingement cooling, traditional vortex cooling,
middle-double vortex cooling and tangential-double vortex cooling, were constructed to
investigate the influences on blade cooling behavior. The software ANSYS CFX was chosen to
comparatively analyze the flow and heat transfer performance in the above structures. The results
indicate that in the impingement cooling structure, air velocity changes obviously and pressure on
target gets higher with the lowest friction coefficient, high local heat transfer intensity and low
average heat transfer coefficient; in the traditional vortex cooling structure, air velocity changes
slightly with large friction coefficient, large average heat transfer coefficient and better heat
transfer distribution; in the middle-double vortex cooling structure, the highest average heat
transfer coefficient and low friction coefficient show the potential application foreground as a new
cooling structure for blade leading edge. It is unnecessary to further study the tangential-double
vortex cooling structure due to its worse heat transfer performance.
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