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Abstract: Conventional theoretical models for fluidelastic instability analysis of a tube bundle subjected to
cross flow require more or less experimental fluid force data as input. It is highly desirable to develop models
independent of experimental data. An improved hybrid strategy was proposed through combination of the CFD
simulation and the semi-analytical approach to predict fluidelastic instability of tube arrays. The key phase lag

function in the semi-analytical model was extracted from the CFD simulation, and expressed as simple piece-
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wise functions according to velocities. The cross-flow-induced fluidelastic instability thresholds of both parallel
and equilateral triangular tube arrays with a pitch-to-diameter ratio of 1.375 were obtained and good agreement
was achieved in comparison with experimental results. The developed approach can be used for fluidelastic in-

stability analysis of other tube configurations, making a useful prediction tool dramatically saving time and cost.
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Fig. 1 The streamtube model
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(a) The parallel triangular array, P, = 1.54 (b) The equilateral triangular array, P, = 1.375
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Fig. 2 CFD simulation model of parallel triangular array and equilateral triangular array

(b)

B3 IE=MIBEFER CFD MR
Fig. 3 The CFD meshing model for the equilateral triangular array
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Fig. 4 The velocity field variation over one cycle of tube vibration in the equilateral triangular array
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Fig. 5 The position to obtain phase lag in the equilateral triangular array
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Fig. 6 The phase lag between different positions and different velocities of the parallel triangular

array and the equilateral triangular array
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