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Abstract

In the mechanical structure design of chip microelectronics, additive manufacturing and other
fields, the working temperature of the equipment often affects the overall performance. The iso-
metric analysis method, as a popular new numerical calculation method in recent years, has been
partially applied in the field of dynamics and fluid mechanics. In this paper, this paper attempts to
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extend the characteristics of isometric analysis without loss of geometric accuracy to the three-
dimensional steady-state heat transfer analysis problem, uses multi-piece splicing NURBS body
parametric model to achieve geometric diversity, and proposes the discretization of isogeometric
methods in three-dimensional space and the numerical analysis results in heat conduction and
heat convection. Experimental results show that the isometric analysis method can be equivalent
to the traditional finite element method in terms of calculation accuracy of heat transfer analysis
while greatly improving the calculation efficiency.
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Figure 1. NURBS planar multi-piece stitching
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Figure 2. Physical domain, parameter domain and parent domain coordinates
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Figure 3. Program implementation flow
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fine finite element mesh. (a) k = 0; (b) k = 1; (c) k = 2; (d) Finite ele-
ment mesh
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Figure 5. 3D cylinders and isogeometric models slice
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Figure 6. Temperature distribution. (a) Very fine mesh finite element results; (b) Isogeometric

results
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Table 1. Parameters and properties of algorithm 1
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Table 2. Parameters and properties of algorithm 1
F2. BH 1B HEREM
B EFIRCE ST €
S 1, FE4A IR c 4 R
k=0 k=1 k=2
1 242 294 243.91 241.81
2 169.65 160.93 166.09 167.36
3 78.80 84.78 79.17 78.78
4 53.18 55.16 53.96 53.24
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Figure 7. Definition of three-dimensional convective heat transfer problem
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Figure 9. Convective surface temperature change. (a) Very fine mesh finite element results; (b) Isogeometric results
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