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Numerical simulations of upstream wake-tip leakage vortex
interactions in turbine rotor
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Abstract : Theinternal flow of turbomachinery isintrinscally unsteady ,so the research
on the unsteady interactionsin the tip region of turbine rotor is key to improve the perform-
ance of low aspect/ high loading turbine. The upstream wake-tip leakage vortex interactions
in aturbine rotor were smulated by a 3-D unsteady viscous solver. The flow diagrams of
steady ,time-averaged and transent results were analyzed. The results indicate that the un-
steady interactions between the upstream wake and the rotor tip regions have changed the
gpatio-temporal evolution of the tip leakage vortex and the passage vortex ,consequently lead-
ing to loss change. The tip leakage vortices and the passage vortices are separated into peri-
odic perturbation counterrotating vortices. These counterrotating vortices move downstream
along the tip leakage vortex path.

Key words: turbine rotor; unsteady interaction; upstream wake; tip leakage vortex;
casng passage vortex; scraping vortex
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Fig.2 Wake distribution at the inlet flow region distributions in the rotor passage
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Fig.5 Entropy rise distributions downstream of the rotor
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Fig.8 Radial vorticity distributions downstream of the rotor
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