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The Weighted Energy Orthogonal Relation of Combined
Hybrid Triangular Element

Zhang Ling, Zhang Weiwei
(School of Natural and Applied Sciences, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: Variation principles can enhance the stability of numerical solution with the combined hybrid finite ele-
ment method., Combined hybrid finite element method of heat transfer equation is built on the basis of the do-
main decomposition technique, The combined hybrid triangular element, in which the temperature gradient is
interpolated by linear polynomials on each element, but the temperature is interpolated by the sum of the linear
polynomials and the non-conforming quadratic polynomials, is given. The numerical experiments are carried out
to verify the accuracy of the theoretical results., The results indicate that the divergence of piecewise linear tem-
perature gradient interpolation and the non-conforming temperature interpolation are of the weighted energy or-
thogonal relation, The stiffness matrix of this element is equivalent to the conforming triangular linear element,
and the non-conforming parts have no contribution to temperature evaluation.
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Fig.2 Temperature distribution
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Fig. 3 Heat flux distribution
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