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Investigating effect of applying FCT scheme in vorticity confinement method on
reducing the influence of confinement parameter on the final solution
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ARTICLE INFORMATION ABSTRACT

One of the most important difficulties of the vorticity confinement method is the need for manual
adjustment of confinement parameter. In other word, user must adjust the parameter for each new
problem. The small values deactivate this method and high values lead to non-physical results. Many
attempts have been made by researchers to overcome this problem, but the dependence on manual
Ke ; adjustment has not been resolved. One way to conquer this problem is to reduce the effect of the
ywords: . ) . . L
Vortex confinement parameter on the final solution. At the present study, reducing the sensitivity of the
Vorticity Confinement vorticity confinement method to confinement parameter variations has been proposed by combining this
Confinement Parameter method with FCT scheme for various limiters. In order to validate the proposed method, the problem of
E?r:ntheme single vortex has been investigated. At first stage, the effect of changes in the confinement parameter on
the final results has been compared for central difference scheme against the FCT scheme (using
different limiters) . Then, the best way to combine the FCT scheme and the vorticity confinement
method is discussed. It has been shown that, the best results were obtained using the minmod limiter at
the middle step.
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Fig. 11 Comparison of the initial tangential velocity profile with the
velocity profile after 1000 time steps of numerical solution using
vorticity confinement Method, (Ec = 1.0)
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velocity profile after 1000 time steps of numerical solution without
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using vorticity confinement Method, (Ec = 0.01)
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Fig. 9 Comparison of the initial tangential velocity profile with the
velocity profile after 1000 time steps of numerical solution using
vorticity confinement Method, (Ec = 0.01)
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Fig. 14 Comparison of the tangential velocity profiles obtained from
FCT scheme with Van-alada limiter after 1000 time steps of numerical
solution using various confinement parameters
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Fig. 15 Comparison of the tangential velocity profiles obtained from
FCT scheme with Boris&Book limiter after 1000 time steps of
numerical solution using various confinement parameters
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Fig. 16 Comparison of the tangential velocity profiles obtained from
FCT scheme with Zalesak limiter after 1000 time steps of numerical
solution using various confinement parameters
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central difference scheme after 1000 time steps of numerical solution
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Fig. 19 Comparison of the initial tangential velocity profile and
velocity profile obtained from FCT scheme (Mode I1) with confinement

parameter of 0.1
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Fig. 20 Comparison of the initial tangential velocity profile and

velocity profile obtained from FCT scheme (Mode IIl) with

confinement parameter of 0.1
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Fig. 21 Comparison of the initial tangential velocity profile with the
profiles derived from Central and FCT-Minmod schemes, using various
confinement parameters after 1000 time step of numerical solution
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Fig. 22 Comparison of the initial tangential velocity profile with the

profiles derived from Central and FCT-Van-albada schemes, using
various confinement parameters after 1000 time step of numerical
solution
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