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Abstract: The vibration characteristics of the elastic tube bundle in heat exchanger. under the
combined induction of shell-side and tube-side cross flows at different inlet water velocities are
studied using weak coupling method of fluid-structure interaction. And the influences of shell-
side and tube-side cross flows on the vibration responses of the elastic tube bundle are also
analyzed comparatively. Numerical results show that the flow-induced dominant and harmonic
frequency vibration frequencies, at the two monitor points of the elastic tube bundle and under
the same water velocity, are uniform in all directions; and the flow-induced vibration is mainly an
in-plane vibration. There is an obvious second harmonic frequency in the shell-side water flow
direction at the two monitor points when the water velocity is relatively low. Compared with the
change of the shell-side water velocity, the variation of the tube-side inlet flow velocity has less
effect on the vibration response. It shows that the vibration is mainly induced by the shell-side
cross flow. Furthermore, the vibration balance position of the elastic tube bundle in shell-side

water flow direction is also low when the velocity is low, due to the influences of the gravity of
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tube bundle and the impact force of fluid; and the vibration balance position gradually moves up

with the increase of the shell-side water velocity.

Keywords: elastic tube bundle; heat exchanger; fluid-structure interaction; flow-induced

vibration
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