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As an internal flow problem to which neither EFD analysis nor CFD analysis
can been applied easily, transonic flow phenomena in blade rows are focused on. First, the flow
structure and unsteady behavior of the three-dimensional separation phenomenon generated in
transonic cascades considered were investigated in detail by performing large-scale CFD analyses
using DES and LES. Next, as experimental data required for data assimilation, unsteady flow data on
the surge phenomenon in a transonic compressor was obtained using a temperature-sensitive paint and
pressure sensors. Finally, two types of data assimilation methods using the ensemble Kalman filter
and the Adjoint method were constructed to optimize the turbulence model constants for the transonic

cascade flows and to identify the leakage flow rate from the transonic compressor rotor,
respectively.
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