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Natural Vibration Analysis of Tube Bundle in Steam Generator

LI Yue-zhong, HAN Liang-bi, WANG Bai-song
(China Nuclear Power Design Company , Ltd. , Shenzhen, Shanghai 200030, China)
Abstract; A finite element model was established to research on natural vibration of
tube bundle in steam generator. The support plate, flux distribution board, anti-vibra-
tion bar and loop hoop were researched on the effect of the natural vibration through

finite element analysis method. The inside and outside fluids of the U-tubes were con-

sidered in this model too. It is certified that the structure and size of the anti-vibration

bar and loop hoop have notable effect on the natural vibration.
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Fig. 1 Structure of steam generator
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Fig. 2 Coordinate of tube bundle model
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Table 1 Equivalent parameters of components
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Fig. 3 Constrains of tube bundle model
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Table 2 Result of natural frequency
K % #i A/ Hz K % #i A/ Hz K % #i %/ Hz K % #i A/ Hz
1 5.639 0 26 20. 420 51 21.720 76 24. 856
2 11. 979 27 20.574 52 22.204 77 24. 886
3 15. 040 28 20.769 53 22.338 78 24.901
4 15. 208 29 20.974 54 22.471 79 26.392
5 15. 475 30 21.054 55 22.593 80 27.759
6 15.537 31 21.158 56 22.657 81 27.926
7 15.798 32 21.163 57 22.693 82 28.018
8 16.013 33 21.283 58 22.704 83 28. 660
9 16. 154 34 21. 344 59 22.714 84 28.925
10 16. 251 35 21. 356 60 22.724 85 28.977
11 16. 480 36 21. 367 61 22.875 86 29.118
12 16. 661 37 21. 390 62 22.964 87 29.125
13 16. 821 38 21.427 63 23.004 88 29.190
14 16. 894 39 21.457 64 23.015 89 29. 231
15 16.933 40 21.463 65 23.043 90 29. 254
16 16. 954 41 21. 481 66 23. 046 91 29. 265
17 16. 966 42 21. 491 67 23.058 92 29. 311
18 16.973 43 21.506 68 23.799 93 29.765
19 17.198 44 21.511 69 23. 804 94 29. 945
20 17. 320 45 21.532 70 23.954 95 30.021
21 17.608 46 21.536 71 24.136 96 30. 057
22 18. 011 47 21. 551 72 24.531 97 30.076
23 19. 009 48 21.624 73 24.693 98 30. 087
24 19. 750 49 21. 675 74 24.710 99 30. 094
25 19. 968 50 21.705 75 24. 804 100 30. 097
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Fig. 4 Mode shape
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