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Data exchange method for solid body field coupling based on
compactly supported radial basis function

HUO Lin' , YANG Tao', CHENG Xinghua®
(1. College of Aerospace science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. College of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract; According to the data interpolation problems of non-matched meshes in the simulation calculation of thermal-electric solid body
field, a interpolation algorithm based on compactly supported radial basis function was proposed. The transfer matrix was derived and the calculation
program used for data exchange between two non-matched meshes based on compactly supported radial basis function was developed. An example of
several groups of temperature interpolation between two non-matched meshes was verified, and the influence of different parameters on calculation
time and precision was analyzed. The result shows that the algorithm is efficient and accurate for data exchange calculation of solid body field
coupling non-matched meshes, especially for thermal-electric coupling interpolation.
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Tab.2 Running time of temperature interpolation

pos ESE R
0.2 0.3 0.4 0.5 0.6 0.7
Gl 0.6718 0.9218 1.2343 1.7187 2.2968 2.8750
G2 1.8281 2.3906 3.2343 4.4218 5.7500 7.2343
G3 3.7187 4.7500 6.5000 8.8125 11.5468 14.5156
G4 0.7031 1.0156 1.4218 2.0468 2.7500 3.4843
G5 0.7500 1.0937 1.6250 2.3750 3.1875 4.1562
®3 EEERETFHEMNRE
Tab.3  Average error of temperature interpolation
i Mg
s ook
0.2 0.3 0.4 0.5 0.6 0.7
Gl 0. 020906 0.020817 0.020752 0.020725 0.020713 0.020715
G2 0. 020559 0.020452 0.020423 0.020432 0. 020460 0. 020505
G3 0. 020959 0.020822 0.020764 0.020746 0.020751 0. 020768
G4 0.020538 0.020463 0.020421 0.020424 0. 020445 0.020480
G5 0.021046 0.020976 0.020927 0.020909 0. 020908 0.020918
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Fig. 1 Relationship between running time

and interpolated mesh nodes
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Fig.3 Relationship between average error and CSR
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