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Application of Pseudo-compressibility Method to
the Numerical Simulation of Unsteady Spherical Couette-Taylor Flow

Yuan Ia  Fu De-zun
(Insitiute of Mechanics, Academia Sinica, Beijing 100080)

Abstract  Using the method of pseudo-compressibility and physical/pseudo dual time stepping, the numerical solution of
the unsteady incompressible Navier-Stokes equations is presented. The pseudo-compressibility terms are derivatives with respect
to pseudotime. The satisfaction of the continuity equation and time accuracy are obtained in the numerical solutions by
subiterating the equations in pseudotime for each physical time step. The equations are solved with a lower-upper symmetric
Gauss Seidel (LU-SGS) implicit scheme. A simple modification to former LU-SGS scheme is made by taking into acount the
impiicit viscous terms due to linearization. This treatment avoids the numerical instability and lower convergence of LU-SGS
scheine and together with the use of third- order upwind compact finite difference for the convective terms, leads to fast
convergence for the subiterations. The flow between two concentric rotating spheres 15 computed and three vortex modes, i.e.
{-vortex, 1-vortex and 2-vortex are well simulated. The transitions of vortex modes, 0—2, 0->1, 2—>1 and 1->0 are also
presented.

Key words pseudo-compressibility method, LU-SGS scheme, unsteady flow, spherical Couette flow
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