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The Study of Pressure Pulsations in the Branching.Pipeline Systems

MINORU Suita, MAsSAAKI KAWAMATA and NAOKATSU SAKUMA

Abstract: — In recent years, plants have become to be large and have been operated by the high-pressure.
If steady-oscillatory flows in the pipeline systems produce pressure pulsations which may be amplified, the
pipeline systems become dangerous states because of high pressure pulsations. So it is very important to
develop the calculation methods in order to analyze the problems of pressure pulsations in the pipeline sys-
tems. Many researchers try to do it. In this study, the method of hydraulic impedance which is proposed by
V.L. Streeter, is used as the calculation method. This paper presents the calculation methods for pressure
pulsation in the branching pipeline systems and confirms their validity by experiments. The pipeline systems
used in this study have the branching pipes on the way. The steady oscillatory flows are transmitted to the up-
stream end of the pipeline systems. Pressure pulsations are measured at the several points of the pipeline
systems by the pressure transducers. The conditions of branching pipes are follows at the down-stream end.

(1) Both ends are opened.

(2) One end is opened and another is closed.

(3) One end is opened and another has a valve.
The calculated values are in good agreement with the experimental values respectively. The theoretical equa-
tions in this paper are useful to analyze the pressure pulsations in branching pipeline systems. The pressure
pulsations of branching pipeline systems with various kinds of length are computed. The results are obtained
that branching pipes, changing the branch point and the pipe length, have influence on the reducing the pres-
sure pulsations within the operating angular frequency. In addition, when the ratio of each pipeline‘length is
constant, even if the total length is different, the resonance angular frequency is inversely propotional to the
pipeline length. And the resonance angular frequency of the other pipeline systems is easily found out by get-
ting the one of the characteristic pipe length.
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Fig. 2 Pipeline system with three way branch.
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Fig. 5 Pressure transducer taps.
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