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Impact of Vane-rotor Interaction in Stage Environment on
Leading Edge Film Cooling of Turbine Rotor Blades

LI Peicong, GE Ning
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics ,Nanjing 210016, China)
Abstract : Throug the unsteady numerical simulations of a single—stage high—pressure turbine,the impact of shockwaves and wakes
generated by the guide vane on the downstream rotor blade’s pressure distribution and the effectiveness of film cooling coverage is
studied. The influence of shockwaves increases the pressure in the region near the leading edge of the rotor blades and on the suction
side,leading to a transient decrease in the blowing ratio of the film cooling holes by up to 24.26% ,compared to time—averaged results.

Wakes cause a decrease in pressure near the leading edge ,resulting in a transient increase in the blowing ratio of the film cooling holes

by up to 20.88% ,with the fluctuation amplitude smaller at high—flow conditions,ranging from —18.55% to +20.22%.

Keywords : numerical simulation ;turbine stage environment;film cooling;unsteady effects
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