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Experimental M easurement and Numerical Simulation of Three-
dimensional Flow Field in Rotating Film-cooled Turbine

Abstract

Numerical simulations of the three-dimensional flow field in the film-cooled turbine on
the rotating and stationary conditions were carried out using k-e turbulence model, and
predictions of the three-dimensional velocity were compared with the particle image
velocimeter (PIV) experimental measurements. Computational results reveal the mixing
flow field of the jet and the mainstream and the secondary flow near the blade surface
in the wake region, and the simulations are in fairly good agreement with the
experiments. Compared with the stationary condition, there are centrifugal force and
Coriolis force existing in the flow field of the turbine on the rotating condition, and
these forces make the three-dimensional flow field changed in the rotating turbine,
especially for the radial velocity. The effect of rotation on the flow field of the pressure
side is more apparent than that of the suction side in the film-cooled turbine from the
computational and measured results. The increase of the blowing ratio makes the
mixing region and the wake region downstream of the injection hole expanded.
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