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ADAPTIVE BOUNDARY ELEMENTS FOR EIGENVALUE ANALYSIS OF THE HELMHOLTZ EQUATION

Kuazuyoshi NOGAE  Norio KAMIYA and Eiji ANDOH

A method for determination of eigenvalues of the Helmholtz equation by using adaptive boundary elements is

presented. The h-version mesh refinement scheme as well as an efficient eigenvalue determination method by

virtue of the Newton iteration are employed. Subdivision of selected elements is controlled by their influence

on the error of the determinant of the system coefficient matrix at each iteration level. Example computaions

are shown to investigate the potentiality of the proposed scheme.
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Fig.1: Mode(1,0) (a)adaptive mesh (b)mode shape
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Fig.2: Mode(2,0) (a)adaptive mesh (b)mode shape
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Table 1: Example 4.2

adaptive analysis equal 72elms

10th | 11th | 12th | 13th

| 1.50 | 1.51 | 1.51| 1.51 1.50
3.40 | 3.40 | 3.40 | 3.40 3.40
4.59 | 4.60 | 4.60 | 4.59 4.59
6.28 | 6.28 | 6.29 | 6.28 6.25
6.51 | 6.51 | 6.50 | 6.50 6.53
8.03 | 8.10 | 8.03 | 8.03 8.01
8.34 | 8.36 | 8.35 | 8.35 8.33
9.55 | 9.55 | 9.56 | 9.56 9.91
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Fig.3: Example 4.2




Table 2: Entire adaptive process for Ex.4.2

original | 1st 2nd 3rd 4th 5th 6th

Tth 8th 9th 10th 11th -} 12th 13th

5elms | Telms | 9elms | 13elms | 15elms | 19elms | 25elms

35elms

45elms | 58elms | 66elms | 80elms | 98elms | 127elms

1.38 141 1.42 1.42 1.42 1.46 1.46

1.46 147 149 | 1.50. 1.51 1.51 1.51

3.03 2.92 2.84 2.70 2.68 2.64 3.39

3.39 3.39 3.40 3.40 3.40 3.40 3.40

3.97 3.94 | 3.80 3.41 3.39 5.60 4.58

6.28 6.29 4.58 4.59 4.60 4.60 4.59

8.70 6.53 4.57 4.57 6.65 6.28

7.99 6.49 6.28 6.28 6.28 6.29 6.28

9.35 5.70 5.67 8.60 6.54

8.15 7.98 6.51 6.51, 6.51 6.50 | 6.50

6.76 6.30 9.61 8.15

8.28 8.03 8.03 8.10 8.03 8.03

8.26 6.61 9.59

8.32 8.34 8.36 8.35- 8.35

9.97

9.55 9.55 9.55 9.56 9.56
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