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Abstract

This paper focuses on the issue about using numerical computation to solve unsteady Navi-
er-Stokes equations. We present a scheme called nonlinear Galerkin-Legendre Spectral method,
which combines the Legendre spectral method with nonlinear Galerkin-Legendre method. There-
fore, it is not necessary to meet Babuska-Brezzi inequality condition in the velocity space and
pressure space. In this paper, we give a spectral scheme of nonlinear Galerkin-Legendre methods
for solving 2D N-S equations. What’s more, we also provide the error estimation and proof the sta-
bility of this scheme. The method based on the separate calculation of viscous flow and potential
flow, was used to solve the problem of plane buffeting, and has been replaced by the method based
on the incompressible N-S equations. Therefore, it is necessary to use the spectral method to study
the chattering problem of aircraft and to reduce the resistance by error analysis and to save energy.
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Table 1. The comparison of error estimates for velocity in two different formats with N=16 and 7= 1
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AT T[] B9 A Ak (1) LG #%2(3)
0.1 1.958E—02 0.825E—02

0.01 1.957E-04 0.699E—04
0.001 1.957E-04 0.688E—06

Table 2. The comparison of error estimates for pressure in two different formats with N=16 and 7= 1
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0.001 1.957E-04 0.187E-06

Table 3. The error estimates and convergence order for different time intervals and N with 7=1 and 7=2
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