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Study on Influence of Tube Bundle Arrangement on
Fluid-Induced Vibration in Real Flow Field

YIN Tianming,SU Wenxian,SHI Qinghai

(Institute of Chemical Machinery & Process Equipment, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract ; Aiming at the vibration damage of the fluid-induced heat exchanger tube bundles in engineering applications
the experimental platform was built to measure the vibration acceleration response of the tube bundles under the real flow
field by the acceleration sensors, and the two-way fluid-solid coupling method was used for numerical simulation in
Workbench15. 0. Comparing the experimental results and the numerical simulation results, analyzing the vibration
characteristics of the tube bundles with different arrangement modes and the numbers of heat transfer tubes, it is found
that the equilateral triangle arrangement is more stable than the square arrangement tube bundle, and it is more difficult
to cause the flow elastic instability; the outer horizontal pipe has the function of promoting the vibration of the first row
bundle behind it, restraining the vibration of the second row bundle behind it; along the cross-flow direction, the
vibration of the rear tube bundles is more and more inhibited by the front tubes. It has certain guiding significance for
the anti-vibration design of heat exchangers.

Keywords : fixed tube-plate heat exchanger; fluid-induced vibration ; tube bundle arrangement;fluid-solid coupling; real
flow field
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Table 2 Parameters of flow guide device
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Figure 2 Tube models and measurement
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Figure 3 Acceleration-amplitude curves of

C model interference signal
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Figure 4

Acceleration-amplitude curve before

and after filtering of C model 1 tube
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Figure 5 Amplitude-time curve after signal processing
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Figure 6  Grid division of flow field and tube bundle
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Figure 7 Central tube root mean square( RMS)

amplitude-gap velocity curves
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Figure 8 Experiment and simulation RMS

amplitude contrast curves of B and C model
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Figure 9  Tube bundle displacement of
C and D model
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Figure 10 RMS amplitude-gap velocity curves of corresponding numbered tubes in C and D models
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