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Two _Grid Method for Characteristics Finite Element
Solution of 2D Nonlinear Convection Dominated
Diffusion Problem

QIN Xin giang"?, MA Yi chen', ZHANG Yin’
( 1.School of Sciences, Xi’ an Jiaotong University,
Xi’an 710049, P. R. China
2.Schodl of Sciences , Xi’ an University of Technology,
Xi” an 710048,P.R .China)

Abstract: For two dimension nonlinear convection diffusion equation, a two_grid method of charac-
teristics finite element solution was construded. In this method the nonlinear iterations is only to exe-
cute on the coarse grid and the fine grid solution can be obtained in a single linear step. For the non-
linear convection dominated diffusion equation, this method can not only stabilize the numerical oscil-
lation but aso accelerate the convergence and improve the computational efficiency. The error analy-
sis demonstrates if the mesh sizes between coarse grid and fine grid saisfy the certain relationship the
twao grid solution and the characteristics finite element solution have the same order of accuracy. The
numerical example confirms that the two_grid method is more efficient than that of characteristics fi-

nite element method.

Key words: convedion diffusion equation; charaderistics finite element; twaq grid method; conver-

gence



