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Abatract— Water hammer following the tripping of pumps can lead to overpressures and negative pres-
sures. Reduction in overpressure and negative pressure may be necessary to avoid failure, to improve the
efficiency of operation and to avoid fatigue of system components. The field tests on the water hammer have
been conducted on the pump rising pipeline system with an air chamber. The hydraulic transient is modeled
using the method of characteristics. Minimizing the least squares problem representing the difference
between the measured and predicted transient response in the system performs the calibration of the simu-
lation program. Among the input variables used in the water hammer analysis, the effects of the polytropic
exponent, the discharge coefficient and the wave speed on the result of the numerical analysis were exam-
ined. The computer program developed in this study will be useful in designing the optimum parameters of
an air chamber for the real pump pipeline system. The correct selection of air chamber size and the effects
of related parameters to minimize water hammer have been investigated by both field measurements and
numerical modeling.
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Fig. 1. Longitudinal pipeline profile of Yongin booster pump-pipeline system.
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Fig. 2. Schematic diagram of booster pumping station and measuring layout.
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Table 1. Comparison of measured and predicted pressure head, air volume and its occurring time with orifice

diameter.
Orifice inner ~ Min. pressure Max. air Occurring ~ Max. pressure Min. air Occurring
dia (mm) head (m) volume (m’)  time (sec) head (m) volume (m*)  time (sec)
90 55.2 2.673 12 99.3 1.731 34
Exp. 110 552 2.701 12 106.2 1.662 33
125 55.0 2.689 12 108.0 1.633 33
9 54.6 2.704 11.6 99.0 1.757 34.2
Cal. 110 54.6 2.704 11.6 106.3 1.666 334
125 54.6 2.704 11.6 109.8 1.627 33.1

Table 2. Comparison of measured and predicted pressure head, air volume and its occurring time with initial

air volume.
Initial air Min. pressure Max. air Occurring  Max. pressure Min. air Occurring
volume (m?) head (m) volume (m®)  time (sec) head (m) volume (m®)  time (sec)
1.4 51.9 1.965 11 111.6 1.067 30
Exp. 2.0 55.2 2,701 12 106.2 1.662 33
2.6 59.1 3.437 14 101.0 2.335 38
1.4 50.2 1.963 9.7 114.0 1.082 28.2
Cal. 2.0 54.6 2.704 11.6 106.3 1.666 334
2.6 57.4 3.422 13.6 101.4 2.261 37.5
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