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The Solution of Laminar Incompressible Flow Equations with Free
Surfaces in Curvilinear Coordinates

M. Golafshani and A. H. Shooshtari

Department of Mechanical Engineering, Sharif University of Technology

ABSTRACT- In this paper a novel numerical approach is presented for solving the transient
incompressible fluid flow problems with free surfaces in generalized two-dimensional curvilinear
coordinate systems. Solution algorithm is a combination of implicit real-time steps and explicit
pseudo-time steps. Governing fluid flow equations are discretized using a collocated finite-volume
mesh. Convective terms are approximated with an accurate monotonicity preserving upwind scheme.
Free surfaces are first approximated by lines of constant slope and then convected using the
volume-of-fluid (VOF) technique. A number of problems, both with and without free surfaces, have
been solved to demonstrate the ease and usefulness of the scheme. Accuracy of the results thus
obtained is assessed by comparison with other numerical as well as analytical results in the literature.
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1. collocated grid 7. volume tracking 12. minimum slope limiter
2. pseudo time step 8. momentum weighted 13. donor-acceptor cells

3. VOF: volume of fluids interpolation method 14. FLAIR

4. interfaces 9. covariant metric tensor

5. interface tracking 10. checker board field

6. surface tracking 11. first order upwind
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