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Abstract

In the numerical simulation of problems with large gradient and boundary layer, large amount
of calculation or large calculation error will occur if uniform grids are used. Non-uniform grids
can decrease calculation error greatly while keep the same computational expense. The non-
uniformity of the non-uniform grids can be controlled by an expansion coefficient, which affects
the accuracy of a scheme. In this paper, analysis has been presented for the effect of the expan-
sion coefficient to the numerical results of one dimensional convective-diffusion equation by
using compact difference scheme under non-uniform grids. Two numerical examples are given
and it is indicated that optimal value of the expansion coefficient may exist. The computation
accuracy can be increased greatly by choosing reasonable expansion coefficient. Moreover,
comparisons among compact difference scheme on both non-uniform grids and uniform grids
and Crank-Nicolson schemes show that the compact difference on non-uniform grids can be
used to solve the problem of large gradient and boundary layer with high accuracy.
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Figure 1. When Re =100, N = 16, the mean errors of different schemes with different 2
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Figure 2. The results of several different schemes comparison with 4 = —0.95
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Figure 3. The results of several different schemes comparison with 4 = —0.69
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Figure 4. The results of several different schemes comparison with A = 0.2
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Figure 5. The results of several different schemes comparison with A = 0.2
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Figure 6. When Re =100, N = 16, the distribution of the grid with different 1
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Figure 7. The results of several different schemes comparison with Re = 1000, N = 32,
A =-0.97
[E 7. *4Re=1000, N=32,2=-097 K, JLAHZEDHERXHIHTELERLE
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Table 4. Under different numbers of the Grid, we get the mean errors of uniform grids and non-uniform grids with Re = 100,
4 =0.98
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