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| ABSTRACT

This paper suggests a new technique for finding the analytical approximate solutions to two-dimensional kinetically
reduced local Navier-Stokes equations. This new scheme depends combines the g-Homotopy analysis method (g-
HAM) , Laplace transform, and Padé approximant method. The power of the new methodology is confirmed by
applying it to the flow problem of the lid-driven square cavity. The numerical results obtained by using the proposed
method showed that the new technique has good convergence, high accuracy, and efficiency compared with the
earlier studies. Moreover, the graphs and tables demonstrate the new approach’s validity.
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1. Introduction
Fluid flow is one of the most significant engineering phenomena that has drawn significant interest in both theoretical

and applied scientific research. Several of these studies concentrate on mathematical models that simulate these
phenomena. The researchers spent a lot of time and effort in order to obtain analytical and numerical solutions to the
Navier-Stokes equations, which represent the basic model for describing fluid motion. This study investigates the
two-dimensional Navier-Stokes (NS) equations for studying viscous incompressible fluid flows. The equations for
non-dimensional momentum and continuity have the following form:

ur = —(uuy + vuy +py) + é(uxx +uyy),
vy = —(uvy + vy +p,) + é(vxx +vyy), (1)
uy+v,=0

Where t is the physical time, u(x, y,t ) and v (x, y, t ) are the fluid velocity components, p(x, y, t ) is the pressure,
and Re is the Reynolds number. Since there is no direct formula for determining pressure, numerous researchers have
proposed alternative equations for the thermodynamic description of incompressible fluid flows. One of these
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