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Numerical Simulation of Wake-Induced Unsteady Transition

in Low-Pressure Turbine
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Abstract: In order to study the wake-induced boundary-layer transition in low-pressure turbine, the un-
steady Reynolds-averaged Navier-Stokes (RANS) method is adopted to simulate the unsteady boundary-
layer transition flow of the T106 A low-pressure turbine blade, which is subjected to the periodical wake
of an upstream moving bar. The RANS code includes the third-order MUSCL-Roe scheme, the Spalart
and Allmaras turbulence model combined with a transition correlation, and the Newton iterative method
for implicit time advancement. In the steady case, the laminar separation induced transition, and influ-
ences of Reynolds number and blade loading are correctly predicted. While in the disturbed case, the
convection of wake through cascade and wake's negative jet effect are perfectly captured. The laminar
separation bubble is inhibited by the upstream wake. The influences of Reynolds number, blade loading
and wake passing frequency on the interaction of wake and boundary layer are discussed.

Key words: upstream periodical wake; boundary-layer unsteady transition; separation inhibition; cal-

ming effect
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