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Unsteady Cascade Flow Calculations of Using Dual Time Stepping
and the %4-@ Turbulence Model
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Abstract

A numerical study on two-dimensional unsteady transonic cascade flow has been performed by
adopting dual time stepping and the %,-@ turbulence model. An explicit 4 stage Runge-Kutta
scheme for the compressible Navier-Stokes equations and an implicit Gauss-Seidel iteration
scheme for the k- turbulence model are proposed for fictitious time stepping. This mixed time
stepping scheme ensures the stability of numerical computation and exhibits a good convergence
property with less computation time. Typical steady-state convergence accelerating schemes
such as local time stepping, residual smoothing and multigrid combined with dual time stepping
shows good convergence properties. Numerical results are presented for unsteady laminar flow
past a cylinder and turbulent shock buffeting problem for bicircular arc cascade flow is discussed.
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