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(28) BT (IRBZR W] m=15 W) T AR 22 ] 2 AT ) L 3R 1 T RUE 3R Rl A
NMM fift 55 M 320 e AR AR, FEXT IR 22 R AR 0.36% , RWIASCOTr i AT B (RS L.
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Table 1 The NMM results in comparison with the analytical solutions at the sample points
sample point coordinates (x,y) /(m,m) analytical solution T, /°C NMM solution Ty /C relative error e, /%
(0.1, 0.2) 5.684 5.673 0.19
(0.3, 0.3) 23.980 23.974 0.02
(0.3, 0.4) 35.621 35.748 0.36
(0.4, 0.2) 17.598 17.580 0.10
(0.4, 0.4) 41.479 41.470 0.02
(0.5, 0.2) 18.160 18.166 0.03
(0.5, 0.7) 114.833 114.928 0.08
(0.7, 0.3) 23.980 23.984 0.02
(0.8, 0.6) 53.885 53.813 0.13
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Fig. 6

The chimney plan sketch(unit: m)
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Fig. 7 The physical domain and the mathematical cover system Fig. 8 The discretized domain
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Fig. 9 The finite element mesh by ANSYS Fig. 10 Temperatures at sample points by the NMM and FEM
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2D Steady Heat Conduction Analysis With the
Regular Hexagon Numerical Manifold Method

TAN Yu-xin, ZHANG Hui-hua, HU Guo-dong
(College of Civil Engineering and Architecture, Nanchang Hangkong University,
Nanchang 330063, P.R. China)

Abstract: The polygonal numerical manifold method (NMM) was developed to analyze two-di-
mensional (2D) steady heat conduction problems. Based on the governing equation, the bound-
ary conditions and the NMM temperature approximation, the discrete NMM equations were de-
duced according to the modified variational principle. The domain integration schemes on the
polygonal elements were presented. Due to the independence between the mathematical cover
system and the physical domain and in virtue of the accuracy advantage of regular polygonal el-
ements, the Wachspress regular hexagon mathematical elements were adopted in 2 typical ex-
amples, and the computed temperatures agreed well with the referential ones. The study shows

that the regular hexagon NMM can well tackle 2D heat conduction problems.

Key words: numerical manifold method; polygonal element; steady heat conduction; tempera-
ture; 2D; regular hexagon
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