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Method of Computing Natural Frequencies of Tube
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Abstract: Finite element software ANSYS was used to calculate the natural frequency of tube in a
shell and tube heat exchanger. The calculation result was compared with the analytical results by
using the related standards (GB 151 —1999 and TEMA) and empirical formula (Macdaff-Felga).
The natural frequency of tube calculated by the finite element method is consistent with those
calculated by GB 151 — 1999 and Macdaff-Felga, and the frequency calculated by TEMA is smaller
compared with those calculated by other methods. The finite element computation also shows that
the first mode of baffle lies between the first mode and the second mode of tube.
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Fig.1 Sketch of the support style of heat exchanger
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Tab.2 Frequency constant A,

UES b M

gk 1 2 3 4 5
. 22.396  15.418  12.648  11.514  10.950
—Wr  61.737  22.373  18.469  15.418  13.693
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Tab.3 Frequency constant C,

P ] 52 P i [E 52 I#i] 32 3

—B =K L —Br K
1 31.73 126.94 72.36 198.34 49.59 160.66
2 31.73  49.59 49.59  72.36 37.02  63.99
3 31.73  40.52 40.52  59.56 34.32  49.59
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Fig.4 Finite element model of single tube
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