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Fig. 1 Numerical solution for the problem 1
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Fig. 2 Numerical solution for the one dimension Burgers equation
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Variational multiscale method for the transient convection-diffusion equations

ZHU Hai-tao,

OUYANG Jie”

(School of Natural and Applied Science, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: This paper followed the lines of variational multi-scale method and presented a variational

multi-scale finite element method for the transient linear and nonlinear convection-diffusion equations.

The 0 family of methods were employed for the time discretization. Making a proper approximation to

the fine scale solution, variational multi-scale method can stabilize the linear and nonlinear convective

term with the help of the stabilization term based on the residual of the Partial Differential Equations.

Modeling the fine scale by high-order polynomial bubble and residual free bubble, with the assumption

that the fine scale solution is time independent corrects the lack of stability of the standard Galerkin

weak form. The numerical results show that the method is stable, accurate, and yields high approxima-

tion to the high Peclet number problems.

Key words: transient convection-diffusion; variational multi-scale; stabilized method



