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Experimental Study on the Blade Excitation Frequency for the
Natural Frequence of Centrifugal Pump Piping Systems
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Abstract — Pressure pulsations generated by the blade-tongue interaction induce vibration of the piping sys-
tems and the structure connected to pumps, resulting in the severe noise and fatigue fracture. Experiments
were made on the natural frequencies of liquid columns in piping systems with a single suction, single stage,
centrifugal volute pump. Experimental results show that the natural frequencies of the liquid columns in the
pump piping systems depend on the dimensions of the pipes and the impeller shapes, and are not affected
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substantially by the rate of discharge and the rotating speed of the pump.
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Fig. 1. Simple pipeline.
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Fig. 2. Schematic diagram of experimental apparatus.
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Table 1. Specification of test pump.

Max. flow rate 6.5LPS at 3000 rpm

28 m at 3000 rpm

Max. discharge head

Impeller diameter 139.5 mm
Inlet diameter 59.5 mm
Discharge diameter 59.5 mm
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Fig. 3. Geometry of the referenced impeller.

Table 2. Specification of test impeller (unit : mm).

Blade Inlet Outlet Inside Outside Blade

Model No. angle angle Dia. Dia. thickness
@ Gy By Dy O ®

Z6_ref 6 200 25 508 1395  3.175
Z5_1 5 200 38 508 1395 3.175
752 27° 33 508 1395 3175
Z7_1 7 200 38 508 1395  3.175
772 27° 33 508 1395  3.175
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pipe.
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Fig. 6. Wave forms of pressure fluctuation for the
reference impeller.
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impeller in discharge pipe.
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