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The Experiments to Obtain Complete Characteristic Diagram for
the Calculation Regarding Water Hammer
Phenomenon of Centrifugal Pumps

By Takeshi Kobori
Kameari Works, Hitachi, Ltd.

Abstract

To analyse the water hammer phenomenon which would occur when the driving
power of the pump fails suddenly, the complete characteristic diagram of the pump,
covering the pump characteristics, the reverse flow characteristics and the turbine
characteristics at various speeds, should be utilized.

The writer, in his research on water hammer phenomenon in the pumping plant
of the Numazawa-numa Pumped Storage Power Station, tested model pumps at four
stages of velocity i.e. 0, quarter, half and full speeds and obtained the complete
characteristic diagram of the pump based on the data of the test. The calculated
results of the water hammer phenomenon, utilizing the diagram, had coincided fairly
well with the results obtained by the field tests of the prototype pump. Then the
writer further investigated to know to what limit could the model experiment be
cut short without causing any much errors, using the experimental data with the
Numazawa-numa model pump. As the result of his investigation, he could ascentain
the following :

The tests would sufficiently fulfil the purpose, if they be done at the half speed
only for the pump, reverse flow and turbine characteristics, and in the state of

runaway In case of the turbine.
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Table 2. Reverse Flow Characteristic
Values at =0

¢ /2 31
1 0.359 0.091 0.147
2 0.429 0.143 0.202
3 0.492 0.190 | 0. 262
4 0.647 0.326 | 0.433
5 0.664 0.341 0.447
6 0.70! 0.390 0.501
7 0.755 0.442 0.572
8 0.791 0.491 0.621
9 0.822 | 0.525 0. 664
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Table 3. Reverse Flow Characteristic
Values at #=0.5
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