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Upstream wake-passage vortex interaction in tur bine cascade
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Abstract : Theinternal flow of turbomachinery isintrinsgcally unsteady , so investigating
the unsteady interactionsin turbine endwall region is meaningful for improving the perform-
ance of low aspect/ high loading turbine. In this paper, the upstream wake - passage vortex
interactions in turbine cascade were s mulated by a 3-D unsteady viscous solver , and the flow
mechani sms were analyzed. Numerical resultsindicate that periodic upstream wakes can en-
hance the radial vorticity of passage vortex , which increases losses. On the other hand, up-
stream wakes can suppress the streamwise vorticity development of passage vortex to some
extent , which reduces losses. The combined unsteady effect in the endwall region depends
on the balance of above two factors. At the calculation conditionsof thispaper , the unsteady
lossesfinally increased.

Key words: aerospace propulson system; passage vortex ; upstream wake; unsteady in-
teraction; turbine cascade
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Fig.9 Vorticity distribution downstream of the cascade
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