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Finite Element Vibration Analysis of Cylindrical Shells
with Internal Fluid Flow
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ABSTRACT

A method for the dynamic analysis of thin-walled cylindrical shell conveying steady fluid flow presents. The dynamics of thin-
walled shell is based on Sanders’ theory and the fluid flow in cylindrical shell is treated inviscid, incompressible fluid. A dynamic
coupling conditions at fluid-structure interface is used. The equations of motion are solved by a finite element method and validated
by comparing the natural frequency with other published results and Nastran. The influence of fluid velocity on the frequency
response function is illustrated and discussed.
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Fig. 2 Unit Forces and Moments acting upon the thin-
shell element
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Table 1 Natural Frequency of the Shell without fluid

Mode Natural Frequency

m n | Experiment | Nastran | Program
1 3 616 635 635
1 2 708 805 816
1 4 945 968 948
1 5 1479 1546 1480
2 4 1628 1681 1657
2 5 1851 1908 1844
2 3 1969 2041 2039
1 6 2151 2311 2154
2 6 2539 2387
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Table 2 Natural Frequency of the Stell

containing fluid

Mode Natural Frequency
m N | Experiment | Nastran | Program
1 3 388 398 373
1 2 421 473 134
1 4 628 643 502
1 5 1027 1076 996
2 4 1094 1124 .054
2 5 1299 1340 242
2 3 1245 1287 1202
1 6 1546 1674 .515
2 6 1748 1857 1680




Table 3 Effect of Add Mass by Circumferential
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Table 1 Natural Frequency of the Shell without
Fluid : Comparison of Beam Theory with Shell Theory

Beam Theory Shel} Theory
Order | Nastran | Program | Nastran | Program
1 36 36 36 37
2 226 227 223 230
3 630 634 623 640
4 1225 1243 1215 1246

Table 2 Natural Frequency of the Shell containing
Fluid : Comparison of Beam Theory with Shell Theory

Beam Theory Shell Theory
Order | Nastran | Program Nastran | Program
1 - 33 32 33
2 - 205 197 208
3 - 573 550 578
4 - 1123 1076 126

Table 6 Effect of Add Mass by Circumferential
Mode(Inner Radius is 0.004 [m ])
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