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Jet-Flow-Induced Vibration of Tube Arrays
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Abstract

This paper presents a study on jet-flow-induced vibration, which has been one of the main
cauées of fuel damage in many pressurized water reactors. A systematic investigation was carr-
ied out experimently to identify the mechanism of jet-flow-induced vibration and to provide a
design guide. Fluidelastic instability occurs when the jet velocity exceeds a critical value. The
threshold of instability is given by V/f.D=K  (D/h) (msdo/pD?), where K is a stability cons-
tant. The effect of axial flow velocity and stand-off distance of a tube array on the stability

of the array were investigated. A design guide is proposed.
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Fig. 1 Tube array in a two-dimensional subme-
rged jet flow
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Fig. 2 Two-dimensional free jet
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Fig. 8 Model configuration
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Fig. 4 Typical whirling trajectories of a tube array in a jet flow
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Fig. 5 Stability plot for tube arraysina jet flow
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Fig. 6 Effect of axial flow on the stability con-
stant K of a tube array in a jet flow.
Pitch-to-diameter ratio is 1.32
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Fig. 7 Effect of stand-off distance on the stab-
ility constant K. (Tentative design criteria
for a tube array in a jet flow)
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