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Analyzing E xact Solutions of Heat Conduction Equations by
Camparing W ith Num erical Solutions
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(1 School of Power Engineering Nanjing NomalU nwvesit; N anjing 210042, China
2. Colkge of Power Engineering Nanjing U niversity of Science and T echnology, N anjing 210094, China)

Abstract It is an mportantmethod that he exact solutbns of the heat conductbn equations test the correcmness of
the numerical solitons M eanwhile the sane mportant is to use the numerical solitons analyzing the exact soli tons
for perfect results The heat conductbn equatbn w as solved usig based cell finite vokm emethod and the secondary
oder upw nd schene n structured mesh Three examp ks are given show ing up the deficiency of the exact soluton of

the classtalheat conduction equatbn in the paper And the ntemal relation and the can plen entarities bewv een the

exact and the num erical solutons are discussed
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n 1 2 5 6 8
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Fig.2 Comparison of exact solution and numerical solution
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Table 2 Positive root of Bessell equationJ,(x) = 0
m 1 2 3 4 5 6 7 8
M (0 2.4050 5. 520 8. 653 11. 792 14 931 18. 070 21. 212 24. 353
m 9 10 11 12 13 14 15 16
neo 27.494 30. 634 33. 776 36. 746 36 839 37. 103 39. 391 39. 850
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Fig.3 Comparison of exact solution and numerial solution
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3 Budo (B,r) = HIy(B,b)

Thale 3 Positive root of equation B, J, (B, r) = HJ, (B, b)
m 1 2 3 4 5 6
B 1.788 7 4. 463 4 7.410 3 10 456 6 13. 543 4 16. 6499
m 7 8 9 10 11 12
B 19.767 1 26. 018 7 32.2825 354169 41. 6890 47. 964 0
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Fig4 Comparison of exact solution and numerial solution
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