Global Method of Approximate Particular Solutions for solving the rectangular
two-sided lid-driven cavity problem for two-dimensional and incompressible
flow.
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ABSTRACT

The two-dimensional Navier-Stokes equations in i formulation are solved by the global Methdd o
Approximated Particular Solutions (MAPS). The prepd scheme provides a good treatment of the
nonlinearities in the momentum equations by udigNewton-Raphson method with variable step. Radial
Basis Functions (RBFs) are used as source ternigeirStokes equations in order to obtain particular
solutions for the linear part of the momentum et A closed-form expression of the particular
solutions as a function of domain coordinates &tained by employing Oseen’s decomposition formula.
The velocity particular solutions attained satilig¢ continuity equation and are used to approxirttage
dependent variables of the problem.

A variation of the classical lid-driven cavity pteln, the rectangular two-sided lid-driven cavitgwl, is
solved with the numerical scheme developed. In¢h&e, the movement of fluid occurs as a resuthef
constant movement of the two vertical sides. Thefpattern is related to the cavity aspect ratio ¢e
Reynolds numbeRe. In this paper, a rectangular cavity with constaight equal td andRe = 700 are
considered and the variation in cavity widthg [ < 2.5, is analysed. Numerical results reproduce the
flow pattern change when increasihg 1.995 to !l = 2 showing good agreement with results reported in
the literature.

REFERENCES

[1] C. Chen, C. Fan and P. Wen, “The method of exiprated particular solutions for solving certain
partial differential equationsNumer. Methods Partial Differential Equations 28, 506-522 (2012).

[2] C.A. Bustamante, H. Power and W.F. Florez, “lbgl meshless collocation particular solution
method for solving the two-dimensional Navier-Stokgstem of equationsGomput. Math. Appl, 65,
1939-1955 (2013).

[3] P.Shah, B. Rovagnati, F. Mashayek and G. Boldsic‘Subsonic compressible flow in two-sided lid-
driven cavity. Part I: Equal walls temperaturdsit, J. Heat Mass Transfer. 50 4206-4218 (2007).



