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A Zonal Approach for Solutions to the Compressible
Navier-Stokes Equations Using a TVD Finite Volume Method
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Depatment of Mechanical Engineering for Power, Kyushu University

ABSTRACT

A new zonal approach for the computation of compressible viscous flows has been

developed. In the present approach, a highly accurate TVD, finite volume formulation

with the composite zonal grid system is implemented in order to produce a Navier-Stokes

solver with robustness and high accuracy. The emphasis in this paper is on the treatment

of the zonal boundary. In the present zonal approach, the zonal boundary is constructed
of interfaces of computational cells, and the communication from one zone to the other
is accomplished by numerical fluxes across the zonal boundary. The complete
conservation of the fluxes at the zonal boundary can be satisfied by directly evaluating

the fluxes using the finite volume formulation and by ensuring the uniqueness of the

zonal boundary between two zones.
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