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Aerodynamic Characteristics of Oscillating Turbine Cascade in Transonic Flow

by
Mizuho AOTSUKA , Toshinori WATANABE

Abstract

The unsteady flow field around an oscillating blade of a transonic turbine cascade was numerically analyzed with a
developed Euler code. The alm was to clarify the mechanism of vibration instability of the turbine blades found in the
previous experiment. In the experiment, two flow patterns were adopted, one of which had a near—design condition,
and the other had an off-design condition with lower pressure ratio. From the measurement of unsteady aerody-
namic force, a range of interblade phase angle was found where the blade vibration was unstable. The instability was
remarkable in the near—design point, while it was much suppressed in the off-design condition. It was realized that
the negative influence coefficients of damping from neighboring blades of the oscillating one were added each other
in the near-design condition. In the off-design case, on the other hand, the coefficients were cancelled out to abbre~
viate the instability. The numerical results were verified to well reproduce the unsteady flow fields obtained in the
experiment in a qualitative sense. The vibration instability was found to come from the strong unsteady aerodynamic
force in the midchord area of a blade, in the near-designpoint, which was generated by the change of flow channel
area due to the blade oscillation. When the shock wave from the adjacent blade impinged around the midchord posi-
tion in an off-design flow condition, the phase angle of the unsteady force significantly changed between the up-

stream and the downstream region of the shock. The vibration instability was thereby suppressed.
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