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Table 1 Computing times spent by the mixed FEM and
standard FEM

50 steps 200 steps (steady state)
mixed FEM 3h 32 min 15h 05 min
standard FEM 5h 12min 21h 40 min
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MIXED FINITE ELEMENT METHOD FOR GENERALIZED
CONVECTION-DIFFUSION EQUATIONS BASED ON IMPLICIT
CHARACTERISTIC-BASED ALGORITHM Y

Wu Wenhua? Li Xikui
(The State Key Laboratory for Structural Analysis of Industrial Equipment, Dalian University of Technology,
Dalian 116024, China)

Abstract

primitive variable with its spatial gradient and the diffusion flux are interpolated as independent variables. The

A mixed finite element method for generalized convection-diffusion equations is proposed. The

variational (weak) form of the governing equations is given on the basis of the extended Hu-Washizu three-field
variational principle. The mixed element is formulated with stabilized one point quadrature scheme and par-
ticularly implicit characteristic-based algorithm for eliminating spurious numerical oscillations. The numerical
results show good performances in accuracy and efficiency of the proposed mixed element in comparison with

a standard finite element.

Key words generalized convection diffusion equations, mixed finite element method, one point quadrature,

implicit characteristic algorithm
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