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On Meshless Natural Neighbour Petrov-Galerkin Method
for Stable Heat Conduction Problem

Li Qinghua, Chen Shenshen, OuYang Qin, Ou Manli
( Hunan University of Technology, Zhuzhou Hunan 412008, China )

Abstract: In meshless natural neighbour Petrov-Galerkin method, the natural neighbour interpolation is used as trial
function and a weak form over the local polygonal sub-domains constructed by Delaunay triangulars is used to obtain the
discretized system of equilibrium equations. It is a new truly meshless method because no background cells are needed for
domain integration. The natural neighbour interpolants are strictly linear between adjacent nodes on the boundary of the
convex hull, which facilitates the imposition of essential boundary conditions with ease as it is in the conventional finite
element method. The system stiffness matrix in the present method is banded and sparse. The present method for solving stable
heat conduction problem is presented and the numerical results show that the present method is quite accurate and stable.
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Fig. 4 Heat conduction model of two-dimension
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Tab.1 Comparison of present results with exact solutions
R AR i B
x y A S fift KW (T=4x-x*/2)
1.0 0.25 3.47 3.50
1.0 0.75 3.47 3.50
2.0 0.25 5.94 6.00
2.0 0.75 5.94 6.00
3.0 0.25 7.40 7.50
3.0 0.75 7.40 7.50
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Fig. 5 Tempture distributions
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