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DELTA-FORMULATION OF A SEGREGATED NAVIER-STOKES SOLVER
WITH A DUAL-TIME INTEGRATION

J. Kim", NI Tack’, S.B. Kim', MH. Kim® and W.J. Le¢’

The delta-formulation of the Navier-Stokes equations has been popularly used in the aerodynamics area.
Implicit algorithm can be easily implemented in that by using Taylor series expansion. This formulation is extended
for an unsteady analysis by using a dual-time integration. In the meanwhile, the incompressible flows with heat
transfers which occur in the area of thermo-hydraulics have been solved by a segregated algorithm such as the
SIMPLE method, where each equation is discrefised by using an under-relaxed deferred correction method and
solved sequentially. In this study, the dual-time delta formulation is implemented in the segregated Navier-Stokes
solver which is based on the collocated cell-centerd scheme with un unstructured mesh FVM. The pressure
correction equation is derived by the SIMPLE method. From this study, it was found that the Euler dual-time
method in the delta formulation can be combined with the SIMPLE method.
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Fig. 1 Time-histories of the drag and lift coefficients for the
3-D cylinder flow at Rep = 300
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Fig. 2 Iso-surface of x-virticity, ax = 0.15

Fig. 3 Vortical flow behind a cylinder, (a) experimental
visualization, (b) DNS result by Noack, (c) current
results
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