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Summary: The steady-state Navier-Stokes equations which describe in transonic ﬂows are solved by using
an elliptic formulation. A segregated solution algorithm is established in which the pressure correction
equation is utilized to enforce the divergence-free mass ﬂux constraint. The momentum equations are
solved in terms of the primitive variables, while the pressure correction ﬁeld is used to update both the
convecting mass ﬂux components and the pressure itself. The velocity components are deduced from
the corrected mass ﬂuxes on the basis of an upwind-biased density, which is a mechanism capable of
overcoming the ellipticity of the system of equations in the transonic ﬂow regime. An incomplete LU
decomposition is used for the solution of the transport-type equations and a globally minimized residual
method resolves the pressure correction equation. Turbulence is resolved through the k −ε model. Dealing
with turbomachinery applications, results are presented for two-dimensional compressor and turbine
cascades under design and oﬀ-design conditions.
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