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Study on Transient Flow in Pipeline with Flexible Tube
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ABSTRACT
Experimental and numerical study was done to confirm the effect of the flexible tube in pipeline on

transient flow oscillation. Experiment was made for a pipeline with and without deformable flexible tube
using a single pumping system of main stainless pipe. The wave speeds of main pipe and flexible tube
were calculated from the pipe material properties, structures, and boundary conditions. Time dependent
pressure fluctuations were calculated for the pipeline using the simple and the Kelvin-Voigt viscoelastic
models for the deformation of main pipe and flexible tube. Pressure calculated by the Kelvin-Voigt
viscoelastic model showed better agreement with measured one than pressure by the simple model.
Experimental and numerical results show that the maximum pressure as well as amplitude of pressure
oscillation was decreased by inserting short flexible tube in pipeline. Hence, inserted short flexible tube to
pipeline was found to be effective for the suppression of strong pressure oscillation. Moreover, the wave
speed in pipe was discussed based on numerical and experimental results.
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Fig. 1 Experimental apparatus
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Table 1 Property of main pipe and flexible tube
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Fig. 4 Kelvin-Voigt model
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Fig. 5 Time histories of pressure in pipeline with and
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Fig. 6 Comparison between measured pressure and
calculated results
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Fig. 7 Pressure fluctuations for various flow rates
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