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Numerical Simulation of Unsteady Compressible Viscous Flows
Using an Implicit Upwind Relaxation Scheme

Masato FURUKAWA, Takashi NAKANO and Masahiro INOUE
Department of Mechanical Engineering for Power
Kyushu University

ABSTRACT

An implicit upwind scheme has been developed for simulations of unsteady compressible
viscous flows. The inviscid fluxes are evaluated using a highly accurate upwind scheme
based on a TVD finite volume formulation with the Roe’s approximate Riemann solver. The
algebraic turbulence model of Baldwin and Lomax is employed. A zonal approach with
composite grids is implemented to simplify grid generations. A new time-linearization of the
inviscid fluxes evaluated by the Roe’s Riemann solver is presented. No approximate factoriza-
tion is introduced, and unfactored implicit equations are solved by a pointwise relaxation
method. To obtain time-accurate solutions, 30 inner iterations are performed at each time
step. Numerical examples are presented for unsteady flows in a transonic turbine cascade
where periodic unsteadiness is caused by the trailing edge vortex sheddidng.
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