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Numerical Simulation of Turbine Cascade Flowfields Using Two Dimensional
Compressible Navier-Stokes Equations
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Abstract : Numerical simulation on two-dimensional turbine cascade flow has been performed using
compressible Navier-Stokes equations. The flow equations are written in a cartesian coordinate
system, then mapped into a generalized body-fitted ones. All direction of viscous terms are
incoporated and turbulent effects are modeled using the extended 4—e& model. Equations are
discretized using control volume SIMPLE algorithm on the nonstaggered grid sysetm. Applications
are made at a VKI turbine cascade flow in atransonic wind-tunnel and compared to experimental
data. Present numrical results are shown to be in good agreement with the experimental results and
simulate the compressible viscous flow characteristics inside the turbine blade passage.
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Fig. 5 Instantaneous streamlines inside turbine
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